


...------.1 AAAA NATIONAL AWARD WINNERS 
CW2 Randy F. Dyer, Ft. Ord, 'Aviator of Year' 
SP5 Charles W. Ball, Parkersburg, W. Va., 

WVA·ARNG, 'Aviation Soldier of Year' 
MAJ Arthur H. Mountcastle, Ft. Campbell KY 

McClellan Aviation Safety Award Winner 
7th Squadron, 17th Cavalry, Ft. Hood, 'Out· 

standing Aviation Unit of Year.' 
300th Aviation CO [USARJ, Grand Prairie TX 

'Outstanding Res. Compo Aviation Unit 

CITATION---------
The U.S. Army Aviation Research & 

Development Command (ACRADCOM) 
has notified the Boeing Vertal Company 
that it has been awarded a superior per
formance rating for design-to-cost accom
plishments for the CH-47 modernization 
program during 4 June 1976 and 30 June 
1977. In recognition of this superior ra
ting, Boeing Vertal will receive 91% of 
the award fee available for the first 
award fee period of the CH-47 moderniza
tion contract. The amount of the award 
is $271,800. 0 

DONATION.~-. --------
The U.S. Army Aviation Engineering 

Flight Activity (USAAEFA) at Edwards 
AFB, CA, received the 1977 Grover E. 
BeU Award at the AHS Annual Forum 
for outstanding engineering flight test 
achievement during the UTTAS and 
AAH Government Competitive Testing. 
COL Dennis M. Boyle, USAAEFA Cdr, 
cited that "the award included a $250 
honorarium which the members of 

USAAEFA wish to donate ' to the 
William R. Horton-Michael Hawley Mem· 
orial Scholarship Fund. LTC Horton and 
CPT Hawley, as members of the activity, 
contributed significantly to the success
ful conduct of the UTTAS Program." 0 

AAAA CALENDAR ~-~-_ 
AUG. 24. David E. Condon Chapter. 

AAAA Beer Bust. Dogs, burgers & beer. 
$1 head. Fort Eustis Rod & Gun Club. 

AUG. 25. Corpus Christi TX Chapter. 
Late afternoon profl metting. Sergi I. 
Sikorsky, guest speaker. Sunroom. 

SEPT. 4. Conn. Chapter. Sixth Annual 
Summer Skirmish_ 7 -course Brunch. Art 
& Dotty Kesten's home. Members only. 

SEPT. 22. Avn Center Chapter. Profl 
dinner meeting. Sergei I. Sikorsky, 

'guest speaker. Ft. Rucker O·Club. 
SEPT. 24. Chicago Area Chapter. Fam· 

ily Outing- at Cubs-Pirates game. Bus. 
game tix, beer. 8 ea. Fr O'Hara O-Club. 

••••• 
ARMY AVIATION. Second Class Post· 
age Paid at Westport, Connecticut. 0 

AWARD-MG Pat W. Crizer (cen.), Cdr, 3d Inf Div, presented A Co, 3d Avn Bn (Cbt) 
with the VII Corps Plaque and DA Award of Honor for three years and 15,000 hours 
of accident-free flight. Commanded by MAJ Eu.gene W. Cole, A Company has since 
accumulated 16,555 hours and four years of safe flight during July 73· June 77. 0 



~"'TELEDYNE SYSTEMS COMPANY 

A Hughes 
AAH Team 
Member 

FIRE CONTROL COMPUTER 
FOR U. S. ARMy YAH-64 

..,~ 

TELEDYNE 

FEATURES 
Weapon System Pointing and Stabilization 
Gun Fire Control 
Rangi'lg and Target Designation 
Target Dynamics Prediction 

SYSTEMS COMPANY 19601 No,dhoff St., North,;dge, Ca. 91324 12 131 886·2211 



Plan to attend the 1977 AAAA 
National Convention in Arlington, \,'\.0) ........ 

at Stouffer's National Center Hotel -.....::....:~ 
during 14-16 October 

••••••••••••••••••••••••••••••••••• 
Friday, 14 Oct. Business-Social Program 

1200-1800 Registration and Ticket Sales, Charleston Room. 
0900- 1200 AAAA Nat'l Board Meeting. Decatur Room. 
1400-1600 Chapter Affairs Meeting. Chapter Officers, Dele-

gates, and Members. Decatur Room. 
1700-1800 1977 Cub Club Reunion. President's Suite. 
1800-2100 Early Birds' Reception. Farragut Room . 

••••••••••••••••••••••••••••••••••• 
Saturday, 15 Oct. Prof'I-Social Program 

0800-0805 Welcome and Introduction by Lt. Gen. Robert R. 
Williams. USA [Ret.], President, AAAA. 

0805-0840 DA Army Aviation Officer Report by Brig. Gen. 
Charles E. Canedy, Army Aviation Officer, DA. 

0840-0900 Break for refreshments. 
0900-1000 Sovetskiye Vertolyety i Prinadlezhaschiye Sistemy 

Vooruzheniya. 
1000-1030 "The Imp~rtance of Iranian Military in Protecting 

the Persian Gulf" by Maj. Gen. Manoochehr Khosrowdad. 
1030-1130 "Increased Survivability and Decreased Detect-

ability for Future Helicopters." A comprehensive report by 
four selected industrial representatives. 

1130-1400 1977 AAAA General Membership Luncheon. Rec-
ognition of Outgoing Members and Outstanding Chapters. 

1400-1630 'How Can the U.S. Army Respond to the Chal-
enge? A Panel Session with Lt. Gen. Robert M. Shoemaker, 
Deputy Commander, FORSCOM, as the Panel Moderator. 
Panelists include Maj. Gen. James C. Smith [USAAVNC]; 
Maj. Gen. Manoochehr Khosrowdad [lIAA]; Brig. General 
Charles E. Canedy [DA] ; Brig. General Story C. Stevens 
[AVRADCOM]; Brig. General John W. Woodmansee [TRAD
COM]; and Brig . General Benjamin E. Dotv [MILPERCEN]. 

[Continued on Page 8] 

••••••••••••••••••••••••••••••••••• 
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If you hold a 
military commission 

or warrant, 
you can join USAA. 

If you're a military officer, no matter whether you're on active 
duty, in the ready or standby Reserves or National Guard , retired 
(whether or not you're drawing retirement pay) , or even a candidate 
for commission or warrant, you're eligible for membership in UsAA. 
And you' re eligible for the preferential insurance protection, savings 
and service that go with membership in this elite group. Former 
UsAA members may also reapply for insurance at any time. 

With UsAA, you'll have a world of insurance at your command. 
Including coverage for your car, boat, mobile home, condominium, 
personal belongings and personal liability. And USA A Renters 
Insurance will cover your household goods and personal liability. 

As a member of UsAA, you could save 15% to 42% on home
owners and 15% to 35% on auto insurance over rates charged by 
many other insurance companies. 

You'll also have the benefit ofUsAA's renowed 
claims service. With over 1,000 conscientious 
claims adjusters all over the world who'll jump 
at the chance to help you. 

If you 're interested in first-rate' insurance 
protection, savings and service, you"ll be inter
ested in UsAA. For more information, fill out 
and mail the postage-paid coupon. 

USM 
A world of insurance 

at your command . 
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••••••••••••••••••••••••••••••••••••• 
Saturday, 15 October Program 

1630-1635 Closing Remarks by the Panel Moderator and the 
Presentations Committee Chairman, AAAA. 

1900-2000 1977 AAAA Honors Luncheon Reception. 
2000-0100 1977 AAAA Honors Dinner-Dance. Formal . Pre-

sel1tation of AAAA National Awards . 

••••••••••••••••••••••••••••••••••••• 
Sunday, 16 Oct. Social Program 

1030-1100 Nat'l Executive Board Meeting. President's Suite. 
1100-1300 The Diehards' Brunch . A HBunch Munch" and run . 

••••••••••••••••••••••••••••••••••••• 
Advance Registration Form 

............................................................................... 
RETURN TO: AAAA, I Crestwood Road, Westport, Connecticut 06880 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FUNCTION Active Civilian Military Civilian Non-

Delegate Delegate Member Member Member 
Refistration 
I At AAAA Professional Sessions I S5.00 $11.00 S8_00 $16.00 S25.00 

Saturday, 15 October, 0930·1100 
Ladies' Coffee, Presidential Suite No charge No charge No charge No charge No charge 

Saturday, 15 October, 1130·1400 
AAAA Generat Membership Luncheon S7.00 $12.00 S12.00 S16.00 $20.00 

Saturday, 15 October 
AAAA Honors Reception, 1900 Hours, 

SII.OO S23.00 S22.00 S32.00 S40.00 and Honors Dinner·Dance, 2000 

Sunda~ , 16 October, 1100-1400 
1977 iehards' Reception S5.00 $8.00 7.00 SII.OO $15.00 
and Getaway Brunch 

Total Payment $29.00 $55.00 S49.00 S75.00 $100.00 
INote: '77 Member and Detegate Fee totals are less than '76 totals for the same number offunctions.1 

Name ...............................•..........•. ............... , ................................... Rank/Grade ...... .. .•..•.......... 

Unit or Firm ... ................................................ ........ .. ... ..... .......... .. ................... .. ....................... . 

Address ....................................•....................... ......•..•..•........................ ..... ................ ............. 

City ............................................... .. .................... State ...... .. ......... ....•..•.. ZtP ........ ..................•.. . 



A 42-PAGE SECTION DEVOTED 
EXCLUSIVELY TO THE YAH-54 



UNITED STATES ARMY 

THE CHIEF OF STAFF 

u .s. Army operations in Vietnam coupl ed with subsequent field 

tests have confirmed the value of the a t tack helicopter as a unique and 

essential fire support sys tem -- imrnediately available and respon sive 

to the needs of the g r ound commander . It is abundantly clear that 

this airborne weapon s p l atfo r m will be an invaluable asset on any 

future battlefield and add another dimension to ou r combined arms 

team. 

The Advanced Attack Helicopter development program will yield 

the aircraft which will provide our Army this new and important 

capability. The AAH, with i t s capability to operate and survive in 

the forward battle area, will playa key role especially in anti-armor 

engagements and offer our commanders a means of quickly concen-

trating combat power at decisive points in minimum time. 

The Army looks forward t o the AA H joining our front - lin e forces 

with the certainty that it will make a major contribution to our ability 

to fight outnumbered--and win . 

Gene r al, U.S. Army 
Chic! of Staff 



By COLONEL (P I EDWARD M. BROWNE 
AAH Project Manager 

Hq, A VRADCOM, St. Louis, Mo. 

The AAH Program 
The AAH is a TEAM player! 

I WANT everyone in the Army to know 
what the Advanced Attack Helicopter 

Program is all about and to share my 
enthusiam for getting this superb aerial 
tank killer into the hands of the troops -
sonnest! 

In that regard our sincere thanks go to 
Art Kesten, the editor, for dedicating 
virtually a complete issue of "Army Avia· 
tion" to the Army's No. 1 aviation pro
gram. 

First and foremost, the AAH is a team 
player - a lethal member of the com
bined arms team. Bringing maj()T wea
pons systems through development also 
requires a concerted team effort, and I 
cannot speak too highly of the tremen
dous support given me in managing this 
program by the Chief and his staff, and 
the Commanders of DARCOM, TRA· 

11 

DOC, and United States Army, Europe. 
Elements of each of these commands 

have joined me to bring you this com
posite overview of the AAH Program 
from the materiel development scenario 
through the development of training and 
tactics for its employment. 

Background 
In June 1973, the Deputy Secretary 

of Defense authorized the Army to initi
ate a two·phase development of the Ad· 
vanced Attack Helicopter, Phase I to be 
a competitive development for selecting 
the best helicopter airframe to enter 
Phase II full scale engineering develop
ment. 

Phase II will focus on completing sub
systems (missile, canon, rocket, target 

The Hughes YAH·64 



acquisition and night vision) develop 
systems(missie, cannon, rocket, target 
acquisition and night vision) develop
ment and their integration into the win
ning he1icopter. 

During July 1973, BeU Helicopter 
Company and Hughes Helicopters were 
awarded contracts to design and fabri
cate a static test article. a Ground Test 
Vehicle, and two flying prototypes to be 
evaluated in the competitive fly-off. 

The Bell Helicopter candidate. a two
bladed tricycle· gear aircraft with pilot 
located in front, was designated the 
YAH·63 and the Hughes Helicopters 
candidate, a four-bladed, 3 point-gear 
system with pilot in rear seat, the 
YAH·64. Both aircraft use twin T·700 
General Electric turbine engines rated at 
1,560 SHP each. 

Following first flight of the prototypes 
in September 1975, both companies con
ducted extensive developer tests of their 
aircraft before delivering them to the 
Army for Government competitive tests 
at Edwards Air Force Base, California. 

Military developer test pilots and 
operational pilots from user commands 
participated in the evaluation of the heli
copters. The Source Selection results 
were presented to the Secretary of the 
Army on 10 December 1976. He selected 
the Hughes YAH·64 as the winner. 

The full scale engineering develop
ment program will encompass approxi
mately 60 months. It will include the 
fabrication of three additional flying 
prototypes, the development and integra-

12 

Above: The Bell YAH·3 proposal 

tion of a target acquisition-designation 
system, a pilot's night vision system, and 
the fire control essential to integrate the 
anti-tank and area weapons subsystems. 

System Description 
The AAH is a twin engine (1,560 SHP 

T-700 engines) helicopter with four 
bladed, fully articulated main and tail 
rotors, and three point gear with the 
pilot in the rear of a tandem cockpit. 

The YAH·64 AAH is the first Army 
Attack Helicopter to be developed 
specifically for the day, night. adverse 
weather anti-armor mission with empha
sis on the ability to fight. survive, and 
live with the troops in the "Front Line" 
battlefield environment. 

Phase 1 Priorities 

To achieve this objective, emphasis 
was placed on designing in the following 
prioritized characteristics: 

Flight Performance. The best mea· 
sures of performance for a helicopter I at 
a prescribed atmosphere, mission weight, 
and endurance, are vertical rate of climb 
(VRDe), cruise speed, and agile maneu· 
verability (the ability to avoid obstacles 
at hi~h sDeedl. 

The charts on Page 14 present the 
flight performance while carrying suffi
cient fuel for 1.83 hours' endurance. 

, 



Hughes Helicopters 
A Division of Summa Corporation 
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AAHProgram 
All of our design efforts have been 

focused to culminate in making the AAH 
a superb tank killer. The primary wea
pon is the HELLFIRE ant i-tank missle 
(See A below) . Its lethality against tanks 
at long stand-off ranges has been 
demonstrated repeatedly in the direct 
and indirect fire ,modes throughout the 
separate missile development program. 

New ADEN-DEFA ammo 

On 29 September 1976, OSD directed 
the AAH Project Manager to develop a 
new 30mm ADEN/ DEFA class of ammu
nition for the Army's Advanced Attack 
Helicopter that could also be used in the 
USMC's Harrier, and is in teroperable in 
the ADEN and DEFA guns of our NATO 
allies. 

Currently, 30mm ADEN/ DEFA am
munition is used in many NATO and 
third country aircraft. Basically three 
automatic cannons: the British MK IV 
ADEN gun, the French 552 and 553 
DEF A guns fire this standard ammuni~ 
tion. Over 14 combinations of 30mm 
weapon systems and aircraft (from the 

The area suppression weapons are -
first - the old standby 2.75-in. rockets 
(see B), of which the AAH carries 76 in 
four 19-shot pods, and the new 30mm 
"chain gun" cannon (see C. opposite 
page) developed by Hughes speci
fically for the AAH. The AAH will POINT TARGET SUBSYSTEM 
carry 1,200 rounds of 30mm high 
explosive dual purpose ammunition 
(HEDP). 

These outstanding weapons have 
been coupled through a new fire 
control system that now provides 
excellent accuracy of all weapons for 
air-to-ground engagements , and we 
have included. for the future, provi
sions for an air· to-air engagement 
capability . All armament systems 
can be operated by both the co-pilot 
and/ or the pilot through the use of 
the integrated helmet and display 
sight system (lHADSS) (see D, op
posite page). 

76 FFAR Rockets 
Weapon/Stores Management 

2.75 ROCKET SUBSYSTEM 

16 HELLFIRE MISSilES 

aUllT·IN TEST AFTER LOADING 

Hellfire Weapon Subsystem 
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Mirage III to the Gnat F Mark I) are de
ployed in active forces in most of the 
Free World. 

Our task is to assure interoperability 
of this new ammunition in these systems. 

The AAH-developed 30mm ammuni
tion will be a new high explosive dual 
purpose (HEDP) round. having both 
anti-personnel fragmentation features 
and excellent penetration against lightly 
armored vehicles. Hughes was awarded 
a contract on 2 March 1977 [or the devel
opment of the US ADEN/ DEFA ammu
nition. 

The characteristics of this ammuni
tion are listed in the adjoining table: 

Cartridge Characteristics 

Cartridge Weight 
Case Material 

Projectile Weight 
Muzzle Velocity 

Peak Pressure 
Impulse 

Cartridge Length 
Cartridge XM788 
Cartridge XM789 

3.54 kg (approx) 
Aluminum 
.240 kg (approx) 
760 ml s to 800 ml s 
290 MPa 
260 N.s. 
200mm 
TP 
HEDP 

Because of the capability and rapid 
development of the 30mm ADEN/DEF A 
configured HEDP cartrid~e. it is also 
being evaluated for additIOnal applica-

tions to include the U.S. 

~...;...> • 1200 ROUNO MAGAZINE 

• RELOAO 1200 ROS·IOMlholTES c [;:".; 
~ -::::::: 1 'Y" • POWER DOWN LOADER 

'\ ~ :Y,......... ;: ;::s REPACKAGES AMMUNITION 

Army's AH-1S Cobra. 
the Armored Cavalry 
Cannon Vehicle [ACCVI. 
and the Marines' AV-8B 
Harrier and its LVTP-7 
landing craft. 

/.;:::~ _ ~;:i""""""" ~.,\!~(,-,ij" ~
-" -../ ",,,,,,,,,,,,,,,,,,""I"IIIIII1I11I1UIIIIIUIIIIIIIII 

Armament 
Payload 

~/" ,) ~~ 
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• SPRING AUTO ELEVATE 

• CRASH ACCOMMODATING 

XM230El CHAIN GUN 

30mm AREA Weapon Subsystem 

Varying altitude con
ditions and temperature 
will dictate finite mis
sion loads. However, t he 
AAH requirement is a 
minimum 450 feet per 
minute vertical rate of 
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climb with eight HELL
FIRE missiles and 320 
rounds of 30mm with 1.83 
hours' endurance at the 
Army hot day (95°, 4,000 
feet, 95% IRP). The Y AH-
64 will exceed that mini
mum. The following chart 
depict~ several representa
tive options. 

AAH ARMAMENT OPTIONS' MISSION FLEXIBILITY 

Survivability 

I believe survivability on 
the modern battlefield is 
directly" related to three 
elements: 

d. the inherent ballistic 
"toughness" incorporated 

EUROPE 
ALTERNATE 

into the basic design of the airframe. 
.2. the optimization of weapons lethal

ity and fire control during integration, 
and 

.a. the tactics developed for employ
ment. 

We have already discussed the wea
ponry and its integration, and "Bo" Mad
dox and "Doc" Bahnsen will. in separ
ate discussions in this issue, walk you 
through the tactics for employment. so 
let's now focus on the survivability fea
tures designed into the AAH. 

Low Detectability. A low flicker rotor, 
low glint canopy, composite materials, 
"scissor" tail rotor, overall compact de-

MINIMUM 
VISUAL 

DETECTION 

REDUCED 
EXPOSURE 

SMALL 
PRESENTED 

AREA 
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sign, and a new approach to engine 
plume suppression have resulted in a low 
signature across the aural, visual, radar, 
and infrared sfectrums. {See chart at 
the lower left. 

Ballistic Tolerance. The vulnerability 
assessment of the YAH-64 indicates an 
invulnerability to 12.7mm fires and low 
vulnerability to 23mm HEI. Added fea
tures, such as the reqirement for the 
main gearbox to operate one hour 
without oil, further enhance mission 
accomplishment. 

New metals and materials used in the 
AAH have resulted in the ability to take 
multiple hits of 12.7mm and 23mm HEI 

and still fly home. Pro
tection of the crew is 
provided against a lone 
23mm HEI getting both 
the pilot and the co
pilot. and a Kevlar blast 
shield [see the opposite 
pagel below the seat ar
rangement protects the 
pelvic area. 

The main rotor blades, 
which incorporate five 
overlapping - but inde
pendent - spars. can 
withstand a worse case 
of 23mm HEI hit and 
still let you fly home. 



The fuel cell system and structure has and innovative design features maximize 
demonstrated taking a 23mm HEI hit low system attrition. Additionally, 95% 
without exploding or catching fire, and probability of crew survival at a crash 
the tank self-sealed! Now that's what I impact rate of 42 feet per second is en-
call ballistic toughness! gineered into the Y AH-64. Our goal -

Crashworthy. Rugged construction save the crew and repair the helicopter 
CRITICAL COMPONENT MATERIALS so both will fight ~gain. 

In sum, the AAH IS the 
most survivable helicop
ter known_ Its surviv
ability is achieved by 
a synergistic aggrega
tion of high maneuver
ability, a rugged twin 
engine airframe highly 
toJerant of 23mm HEI 
and invulnerable to 12.7 
mm rounds. Redundant 
flight control systems, 
seal-sealing fuel cells -
all make the AAH an 
exceedingly "hard" heli
copter_ 0 

Typical Aluminum 
Pan 

Advanced Aluminum 
Alloy in AAH 23MM HEI CREW 

PROTECTION BLAST SHIELDS 

MAIN ROTOR SPAR HIT - 23MM HEI 
Operated 5_2 Hours After Hit - No Failure Transparent Shield 

Between Cockpits 

PROJECT MANAGER'S COMMENTS 

Below Seat Shield 

The Target Acquisition Designation System [TADS) and the Pilot's 
Night Vision System [PNVSJ with fire controJ integration make up the 
heart of the AAH. These new additions to our heliborne attack capability 
are what enable us to find, fix, and kill targets in adverse weather, both 
day and night. 

In the following article. Colonel "Bud" Patnode, the Project Manager 
for TADS/ PNVS, tells us about these super systems. 
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HOWMANYHosrlLETANKS 
_IHTHIS PIGUREl 

The ability to answer that ques
tion could mean the difference be
tween victory and defeat. With the 
Warsaw Pact's numerical superiority 
in tanks - more than 2-112 to I by 
most reliable estimates-and with 
its emphasis on night training, it is 
essential that NATO have a capa
bility for detecting and identifyi ng 
armored vehicles at stand-off 
ranges during daylight and at night. 

For the U.S . Army Advanced 
Attack Helicopter (AAH)' Martin 
Marietta is developing a completely 
passive day/ night Target Acquisi - , 
tion and Designation System (TAOS) 
that functions at zero light level 
even in rain , snow, or smoke where 
other systems fail. Working in 
conjunction with the Pilot Night-

Vision System (PNVS), these two 
systems enable AAH crews to 
maneuver and acquire targets. 
Once acquired , targets can be 
tracked manually or automatically 
for autonomous attack with AAH 
guns, rockets, or Hellfire missiles. 
The laser designator in TADS may 
also be used to designate targets 
for remote attack by other AAHs 
with Hellfire or by artillery units 
firing the laser-guided projectile, 
Copperhead. 

How many hostile tanks are 
in that picture? The AAH crew 
will know. 

NlARTIN NlARIETTA 



----
By COL. CLARENCE A. PATNODE, JR. 

Project Manager, TADS/ PNVS 
A VRADCOM, St. Louis, MO. 

TADS/PNVS 
A new dimension in attack capability 

TO quote the attack helicopter crew 
that has just returned from a night 

search and destroy mission, "There has 
got to be better way." Well there is, and 
it is coming in the form of two major 
AAH subsystems. 

These two independently functioning 
subsystems, the Target Acquisition Des
ignation System and the Pilot Night Vi, 
sion System, more commonly known as 
TADS/ PNVS, will provide the crew of 
the AAH with the advanced hardware 
necessary to accurately search out, de
tect, recognize. and engage enemy tar
gets at standoff ranges during day, 
night. and in adverse weather condi
tions. 

Let's pause here for a moment to di
gest that statement because it says a 
mouthful. For the optimist in the group, 
with the exception of telling you when 
you will have this hardware. you have 
probably heard enough. 

However, for those of you who tend to 
he pessimistic, this really sounds like 
Buck Rogers' stuff, doesn't it? Well" 
what that statement really means is that 
you as a crew member of an AAH will be 
able to enter a relatively unknown area 
in day or night and be capable of quick
ly and accurately searching out and -
destroying enemy targets while oper-
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ating in among the trees, NOE, and be
yond the range of your primary threat 
weapons. 

Still not convinced? Well, you are 
right; there is more here than m-eets the 
eye, but think back for a moment to what 
technology has done for you. 

From eyeball power to the TOW sight 
unit has been a big improvement in tar
geting range and accuracy. The TADS is 
a turret mounted electro-optical system 
designed to extend the range and accu
racy at which the Copilot/Gunner [CPG] 
of an AAH can detect, recognize. and 
engage enemy targets. 

The TADS incorporates various sen
sors to provide, durm~ periods of limited 
visibility, a day and Olght target acquisi
tion capability. The primary day sensors 
of this system include a high resolution 
television and a telescopic system inden
t ified as Direct View Optics [DVO]. 

For night operations the TADS incor
porates a thermal imaging system 
known as a common module Forward 
Looking Infrared [FUR]. Although the 
TADS FUR is the primary sensor for 
night target acquisition, it also augments 
day capabilities of the TV and DVO. 

The FUR is capable of locat ing and 
automatically t racking targets through 
smoke. haze, dust, and other conditions 



when the target would not otherwise be 
visible through the TV and DVO. These 
different sensors provide the appro
priate capabilities and fields-of-view to 
enhance target acquisition and may be 
used singly or in combination, depending 
upon the weather, visibility, and the tac
tical situation. 

Target designation for laser guided 
munitions delivery is provided by a 
Laser Rangefinder Designation, known 
as LRF/D. Not to be confused with a 
destructive laser, the purpose of the 
TAOS laser is to place a laser energy 
spot on a target for laser guided muni
tions to s~ek. The TADS LRF /D pro· 
vides several key functions for the AAH: 

(l) target designation for autonomous 
delivery of the HELLFIRE missile; 

(2) target designation for remote 
attack by other AAH's with HELLFIRE, 

or artillery units with Copperhead, and 
other service laser guided munitions; 

(3) accurate target ranging for em
ployment of AAH guns or rockets; and 

(4) accurate updating of the AAH 
lightweight Doppler navigation system. 

The TADS also incorporates an auto
matic tracker which provides automatic 
target tracking through the FUR and 
TV, and a laser spot tracker which will 
enable the CPG to automatically aC'luire 
tar~ets being designated by other aser 
designation systems. 

The TADS controls and displays 
located in the forward crew station en
able the CPG to select from the varying 
capabilities of the TADS components to 
optimize target acquisition and engage
ment. 

The PNVS is a turret mounted wide 
field-of-view FLIR system, similar to the 
TADS FUR, which will provide the pilot 
of the AAH with a night operational 

~ T ARGET 8cQUISITION QESI GNATION llvSTE M (TADS) 

e ova (DIRECT V IEW OPTICS) 
eFUR 
-TV 
_ LASER DESIGNATOR/RAN GE FINDER 
• LASER TRACKER 

II PILOTS !'l!IGHT y" ISION ll.VSTEM (PNVS ) 

-FUR 
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AAH:ATTACK 
Northrop's long-range visionics enable U.S. Army Advanced Attack Heliccpter 

(AAH) to attack and survive. Northrop's Target Acquisition Designation System (TADS) 
and Pilot Night Vision System (PNVS) permit AAH to operate at extended standoff 
ranges, day or night. under adverse weather conditions. 

TA DS/ PN VS permits nap-of-the-earth flight, target acquisition beyond visual range, 
laser tracking and precision laser designation for Hellfire missiles and other guided 
weapons, fire control for rockets and gun. (Cockpit display information simulated for 

. °TISEO _ Targel ldelltificatiun Systl'llI ElrctmOplicat. SPAL - Stabili:l:cd Plalfnrm Airburn(' l.a~er. I STAR-hllpmvf'd Scullt 
Target Acquisili'm R«uf,(nili'"l. LOHTADS-lighL Observatiun Heljcopl('r Targ~1 Acquisiliull [~sil{nalinn System. 
LATAR - 1.aser i\irburIlt' Target Acquisitiun Remgniliull. LTDS- Laser Target Dcsilo(ntllnr Sel . 



AND SURVIVE 
security purposes in photo above.) 

Army AAH requirements for direct view, day TV, day/night forward looking 
infrared, laser tracker, laser rangefinder, laser designator and stabil ized platform have 
been successfull y demonstrated in previous Northrop systems.-

In five years of producing electro-optical systems for tactical aircraft and helicopters. 
Northrop has met all commitments for cost, schedule and system performance. 

A ircraft, Electronics, Communications, Construction , Services. 
Northrop Corporation, 1800 Century Park East, NORTHROP 
Los Angeles, California 90067 U. S. A. 



TADSLPNVS 
capability e ncompass ing various air
speeds and altitudes, to include all NOE 
operations. As with the TADS FLlR, 
the PNVS FLiR will provide a night or 
day capability for aircraft maneuvering 
and operation during periods of reduced 
visibility such as blowing sand, dust, 
smoke, and haze. 

FLiR imagery is observed by the pilot 
on a helmet mounted display, better 
known as the Integrated Helmet and 
Display Sighting System [IHADSS), 

DDR&E VISITOR 

COL [PI Ed Browne, the 
AAH PM [2d from left), 
is shown briefing Dr. 
William J . Perry [3d from 
left) on the TADS/PNVS 
of the YAH-64. Accom
panying Or. Perry were 
Hughes Helicopters' ex
ecutives John Kerr (far 
left), AAH Program Di 
rector, and Thomas R. 
Stuelpnagel, Vice Presi
dent & General Manager. 

which keys PNVS turret movements to 
the movement of the pilot's helmet 
through the use of electro· magnetic sen
sors. 

Given these capabilities, yes, there is a 
'better way' to conduct a night search 
and destroy mission. 

During the next fifty-three months the 
TADS/PNVS will undergo extensive 
bench and flight testing in conjunction 
with the Phase II development of the 
AAH, to ensure that when the AAH/ 
TADS/PNVS is delivered to the user it 
will indeed provide a unique target ac
quisition day/ night combat capability. 

PROJECT MANAGER'S COMMENTS 
There are many other areas of major significance in the Army's Ad

vanced Attack Helicopter Program. Reliable Available Maintenance 
{RAM] is one of them. Major General "Jim" Smith, the Aviation Center 
Commander, covers the "training" aspects of AAH maintenance support 
elsewhere in this issue. In the next section we discuss RAM, as well as 
the Avionics and Cockpit Arrangements in both the pilot and co-pilot! 
gunner's compartments. I've asked the editor to enlarge my rather small 
"Cockpit Arrangement" charts so that you may be able to get a better 
leel for the ultimate cockpit displays in the AAH. 
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The many other areas of· interest, Maintenance, 
Avionics, Cockpit Arrangement, Program 

Schedule, etc. are covered by Colonel Browne 
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Reliable Available Maintenance: A must! 

MUch attention has been given to 
RAM during design. The results 

elicited the following comment from the 
SSEB operational suitability area chief, 
"The most outstanding helicopter I have 
seen, in my career, for meeting the NOE 
mission and ease of maintenance in the 
forward battle area." 

Among other firsts in helicopter new 
design innovations is the ability to r e
move the main gear box [MGB1 without 
first taking off the blades and the rotor 
hub. The rotating mast is cranked down, 
thus engaging its splines from the rotor 
hub and the MGB is slid out sideways. 

We have a lready demonstrated the 
MGB r emoval, replace-
me nt, and return to 
fli g ht within two 
hours. We feel quite 
confident that the 
RAM features of the 
AAH will result in 
higher availability for 
com ba t missions t han 
our present day heli
copters. 

Avionics/ CockpitAr
rangement. The cock-

LOW 
VIBRATION 

BEARINGS IN 
ROTOR HEAD 

avionics, VHF-UHF-FM secure commo 
links, and a lightweight Doppler naviga
t ion system are provided. 

To further aid navigation during night 
NOE, I have proposed to DA the incor
poration of a projected map display to do 
away with the juggling associated with 
trying to read a hand-held map under try
ing conditions. The pilot's and co-pilot 
gunner's panels are laid out exception
ally well for t he attack mission. [See 
charts of the next pages.] 

Tape type instruments and overall 
panel/console arrangements have been 
designed to keep crew workload to a 
minimum. 

INOEPENOENTL Y 
REMOVABLE 
DYNAMIC 
COMPONENTS 

pit of t he AAH is quite RUGGED 
full of "goodies," but STRUCTURE ",~=-,y 
all-in-all is less con-

STATIC MAST 
INCREASES 
TRANSMISSION LIFE 

FAULT DETECTION/LOCATION SYSTEM 
(AIOAPS COMPATIBLE) fining than t he Cobra. 

Standard lightweight 
25 



PROGRAM SCHEDULE PilOT'S DISPLAY PANEL 

The Phase II program 
on the AAH is a 60-
month full scale engineer
ing development where
in two Hughes helicop
ters from Phase I will 
be modified to t he latest 
configuration . Three 
more of the helicopters 
will be built. and the 
development of HELL
FIRE. 30mm cannon. and 
2.75 rocket subsystems 
completed. We will also 
compe titi ve ly d eve lop 
the target acquisition 
and pilot's night vision 
and fir e control sub
systems. The subsys
tems will then be inte
grated for test and eval
uatio n lea ding to t he 
Long Lead Time Item 
(LLTI) production deci
sion in June 1981 and full 
scale production award 
in October 1981. 

VERTICAL SCALE INSTRUMENTS ELECTRONIC ATTITUDE DIRECTOR INDICATOR 
• ENGINE TOROUEITEMP • ATTIT UDE 
• ENGINE/ROTOR SPEEDS • SPEED 
• FUEL 
• QI LPAESSfTEMP 

• ALTITUDE 
• HOVE R 

, , 

.... " 
.1 ~\J - -. 

[. '1 
. '"",,- J 

REMOTE TRANSMITTER 

DISPLAY 

INTEGRATED WEAPONS CONTROLS 
• HELLFIRE MISSilES, 2.7!i ROCKE TS, 3OMM GUN 

Production & Procure
ment Objective. Over a 
five-year period (maxi-

• TARGET ACQUISITION DESIGNATION SYSTEM, 
HELMET SIGHT, NIGHT VISION 

• STORES STATIONS 

mum production of eight per month), 
the Army currently plans to procure 
536 AAH's, The production decision is 
scheduled for June of '81 with the first 
delivery in June of '83. 

The Tentative basis of issue is: 
Airborne Division ......................... 39 
Air Mobile Division ...................... 75 
Heavy Division (Selected) ..........•••• 36 
Armored Cavalry Regiment ............ 18 
Air Cavalry Combat Brigade .•••••... 129 

CONTRACTORS 

The major contract6rs tnVdlvlfd )0 'the . 
AAH system development are: 

Litton ........................ Main Transmission 
Bendix ................................... Drive Shaft 
Bertea ....................... Hydraulic Systems 
Sperry ............... Auto. Stabilizing Equip. 
Menasco ............................. Landing Gear 
Garrett ................ Press_. Air. ECU. APU 
Honeywell ..................... Helmet Sighting 
Aircraft Gear ......... Tail Rotor Gearboxes 
Teledyne Systems .. Fire Cont. Computer 
Sperry .. , .... , ........... " ,.Multiplex Systems 
Northrop ............................ TADS/ PNVS 
Martin Marietta ................. TADS/PNVS 
General Electric· ........................... Engine 
Rockwell .......................... Hellfire Missile 
fltrgh1fs i'l:elicoptel's ........... 30mm Cannon 
GFE ................ , ....... , ............ 2.75 Rockets 

Hughes Helicopters.Prime Manufacturer MANAGEMENT 
Advanced Structures .......... Rotor Blades 
Teledyne Ryan ......•................... Airframe The AAH is one of the Army's highest 
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CO-PILOT/GUNNER'S DISPLAY PANEL 

ROCKETS, 30MM GUN 
I DESIGNATION SYSTEM, 
NIGHT VISiON 

VERTICAL SCALE INSTRUMENTS 
• ENGINE TORQUE 
• ENGINEfRDTOR SPEEDS 

MULTIPURPOSE SIGHT SYSTEM 
• T ARGET ACQUISITION DESIGNATION SYSTEM 
• NIGH T VISION 
• HELLFIRE MISSILE/ GUN CONTROL 
• FAULT OETECTIDNfLOCAT ION SYSTEM 

• 

AAH PHASE II SCHEDULE 

" " 1 n 1 " 1 " I ~l " 1 "I ,, ! .. 
QUO Ill'II'I ~ "'~'I'I'I+I'I"""III"'I I'" 
"~ .. .. " " " '" n. ,~, 

JUN13 D;cn JUN Bl OCT I I 
, 

CONTH~eT "WARPS • nl , , , 
'HASE 1 ENGR o[vn 

DEC , ; , , 
... .. 51 I [NGR D[V(l , 

~"" , 
FIRST HIGHT _.VI "EN • , 

MAII80 , 
T"'O~NYS$(LlCTION • I ""'v., , 
DUlle III L:. , , 
'RODUC TION CONTR .. CTI 

I ~LTI 'Y:=U' 
'I!OOOC TION 

FOfln DEL I 
1ST 'RODUCTION DElIl/ElIY J<T' ''' ! l AlT OU DUIVERIUCOM'un n,n -+ 
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MANAGEMENT 
[Continued) 

priority programs and is 
the No. 1 aviation prior
ity, 

The AAH PM is char
tered by the Secretary of 
the Army and reports to 
the Commanding Gener
al, USA DARCOM. 

The Project Manager 
is delegated full line auth
ority for the manage
ment and the technical 
direction of his project, 
and is responsible and 
accountable for total pro
gram planning, directing 
and controlling the alloca
tion and the use of all re
sources authorized for 
the execution of the ap
proved program. 

New Structure 

The AAH program is 
now structured under 
the new USA DARCOM 
multi-level project con
cept. 

The Project Managers 
of the TADS/PNVS and 
the 30mm ADEN/DEFA 
developments report to 
the Advanced Attack He
licopter Program Mana
ger, and use certain ele
ments of the AAH staff 
to assist their respective 
project offices in their 
development efforts. 

The faces that go with 
the names and titles are 
shown on the following 
pictorial AAH PM organi
zation chart. 

The initial chart covers 
the AAH Program Man
agement Team - Army, 
while the scond covers 
the AAH Program Man
agement Team -Industry. 
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Management lit 
COLON llPI 
EDWARDM. 

BROWNE 

AAH Program Management 
Program Manager To be announced 

AAH Assl Proj Mgr 
830·3168 logisllCS 

Team [Army] 6914 , 
-. 

~21 13~ 141 151 [6~ 
LT. C lONEl COLO El MR. COLONEL MAIO [PJ 

DANIEll. CLARENCE A. WilLIAM H. GEORGEE. STANLEY . 
DelANY PATNODE, JR. BRABSON,JR. CHRISTENSEN GRETT 

PrOject Manager Project Manafer Depuly Projecl Assl Prol Mgr Assl Proj Mgr 
3 mmAmmo TADS/PNV Manager, AAH T esl & E.a ualion Requirements 

830·3168 3995 2927 6914 6914 

171 181 / "'\ 19J [lOb 
MR. MR. AV 698·xxxx MR. LT. COL NEl 

ROBERT D. ROBERT l. Commercial ALBERT J. BillY JONES 
HUBBARD JACKSON lAUBER Chief 314·268·xxxx 

Chief Chief Address: Chief Washingfon, D.C. 
log MgI Di. Tech MgI Di. Box 209 Prod Assur Ofc Field Office 

5186 6081 St.louis, MO 5126 284·8938 

\.. 63166 ~ ,. 
[llJ 
MR. 

[121 
OR. 

1131 [141 
MR. MR. 

[156 MAJ R 
FREDERICK J. FRANCIS E. JAMES N. RONALD E. MICHAElS. 

MURPHY SPRING HEMMER BOEHME McCORMACK 
Chief Chief Chief Chief Executive Officer , 

Prog MgI Di. Opns Res Di. Confi~3~fl Ofc Proc & Prod Di. AAHPMO 
6021 3141 5246 

PROJECT MANAGER'S COMMENTS 
The AAH program developed is a composite effort of both Army and 

Industry. The contractor's organization chart (next page) arrays the 
Hughes Helicopters' team that has so adeptly translated the Army's 
AAH requirements into a most outstanding helicopter weapons system. 
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Management 

CIH(F PILOT 

R E FLETCHER 

ORDNANCE 

R.E. BRIX 
0"""[0' 

WEAPONS SYSTEM 
MANAGU.IENT 

R.C. HUNT 

------

OESIGN 

J.C.OENDY 

FLIGHT TEST 

T.E. NESS 

TEST DATA 
ACOUISITION 

E.J. CURRIER 

FACILITIES 

GENERAL MANAGER 

1 .R. STUElPNAGH 

a. PERSONNEL 

J.A. CRABTREE 



TECHNOLOGY 

K.B. AMER 
0, .. 1 Scion.;'. 

PRODUCT 
SUPPORT 

V.F. CREMONESE 

MATERIALS, 
PROCESSES 

.STANDARDS 

J.e. FRENCH 

F. J. PAEPER 

t~ Hughes Helicopters 

AIR VEHICLE 
MANAGEMENT 

101.1 . LEIB 

FINANCIAL 
MANAGEMENT 

R.LGOVE 

N.B. HIRSH 

PROGRAM 
MGT OFFICE 

TADS/PIIIV:; 
MANAGEMENT 

SUBCONTRACT 
MANAGEMENT 

J.A..GREEN 

-
PROJECT MANAGER'S COMMENT 

MII.NU f ACIUUINI,; 
Qf'ERAlIONS 

~.J. 8 LACKHURN 
0.. ... 0' 

MANUfACTUfHNG 
UlJGIN~~ HlN(i 

G.M. JACOBSON 

Up to this point, we have covered the technical and design aspects of 
the program. Now, let's turn to the TRADOC "User" community and 
learn from Colonel "Doc" Bahnsen, the TRADOC Systems Manager. 
about what is going on in Advanced Attack Helicopter Tactics. 



• 

Garrett helicopter APUs: tough as the mission. 
In war, helicopters must be tough and reliable . There's 
flack in the air when they blunt armored thrusts, fly c lose 
air support and deliver troops in combat assault. Mod
ern military helicopters have to be fast and rough. Every 
component aboard must be able to do its job under the 
toughest conditions. 

So it's no surprise that Garrett was selected to provide 
auxiliary power units for the U.S. Army YAH64. Garrett 
APUs also have been proposed for other military heli
copter applications. 

Garrett's gas turbine APUs for helicopters, like the 
ones certified on the A-10, are built to run long and 

strong. To survive the environment. And to deliver an 
extra measure of cost~effectiveness. 

We can supply the APU, ready for interface with other 
systems. Or-as in the case of our GTCP 36-55 for 
helicopters-we can deliver a total performance pack
age with lightweight advanced technology turbine, inte
grated sing le-plate dry disc clutch , and lightweight 
starter, all in one. 

Garrett's been giving aircraft .users what they want in 
APUs for 30 years. More than 30,000 Garrett APUs have 
logged some 105 million hours running time. 

Whether the program is a combat or uti I ity helicopter, 
military or transport aircraft, consider Garrett's APU ex
perience. Nobody can match it or beat it. For details, 
contact: Sales Manager, Power Systems, AiResearch 
Manufacturing Company of Arizona, 402 S. 36th Street, 
Phoenix, Arizona 85034. 





By COLONEL JOHN C. BAHNSEN 
TRADOC Systems Manager·AAH 

Fort Rucker, Ala. 

}\. - The User View 
Tactical Employment of the AAH 

What tactics will make attack helicop
ters effective on the modern, high

intensity battlefield? 
How will attack helicopters be able to 

destroy opposing armor, yet survive in 
the air defense rich, high threat environ
ment we expect to encounter? 

There are numerous tactical areas of 
attack helicopter employment which 
need discussion. Here are a few ques
tions being argued back and forth by 
Army Aviators: 

• How can cannon and rocket suppres
sion on the attack helicopter be used in 
conjunction with artillery fires, smoke. 
chaff, etc? These attack he licopter 
weapons make the system more versa
tile, more sustaining in all situations. and 
they enhance killing power and sur-
vivability. . 

• How will the employment of remote 
designation coupled with direct or in
direct missile launch further enhance 
effectiveness and survivability upon 
AH-64/ Hellfire introduction to our 
forces? 

• How will the night and marginal 
weather terrain flight and target 
engagement on the AH-64 allect attack 
helicopter employment? 

But to understand how to impro\>. 
we must first know where we are in 
basic tactical employment. I believe the 
four most important fundamentals are 
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1. Combined Arms Team employment 
optimizes att-ack helicopter-effectiveness. 

2. Terrain flying is essential. 
3. Engaging from maximum effective 

range, with minimum exposure time to 
threat ADA, is essential. 

4. Most critical threat targets must be 
killed in priority. 

Although not an all inclusive list, 
these critical aspects of attack heli
copter employment should be common 
discussion points for all Army Aviators. 
They diller little from ground fighting 
techniques. 

Consensus on fundamentals 
I have found consensus among the 

attack helicopter community's tacticians 
on these four fundamentals. We need 
common discussion points and under
standing by all Army Aviators in view of 
the fact that "wearing the wings': quali
fies one as an assumed instant expert in 
ex plaining to non-a viators how the 
attack helicopter will fight on future 
battlefields. 

First and foremost, attack helicopters 
comprise a key part of the combined 
arms team . They provide highly mobile, 
responsive killing power to the ground 
force commander. Attack helicopters 
will rarely fight alone. They can, but 
should not fight small, isolated, one
aircraft battles. The attack heli.copter 



HOO Reliability 

Here's One of the Reasons 
Behind Unprecedented 
Engine Reliability for 

UTTAS and AAH 

............. ...... 
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The T700 ~~v~:~~~t,~~~E]~I~~ ~~g"l~::- --operational .. Several have already exceeded When the .: . ~. ·1000 hdurs of operation. Not one has had to be 
AAH engine scrapped. 
came a prime area cur-
rent operational engines are primari ly by 
"hot section" life. New combustors or major re
pai rs are needed after only a few hundred 
hours of operation. 

The T700 goal? A combustor that will last 5000 
hours. We're well on our way to achieving it. 
With more than 35,000 total engine hours ex
perience, all combustors in the program remain 

Its reliability is a key reason why 75% less 
maintenance manhours will be required on the 
T700 when compared with current operational 
engines. 

For UTTAS and AAH, the T700 offers the first 
real long-life combustor in helicopter engines. 

205-158 

The T700. The engine for the Army of the SO's. 

GENERAL _ ELECTRIC 



optimizes its mobility and speed of 
employment by using stealth and comple
mentary supporting fires to bring quick 
destruction to enemy armor forces. 

Coordinated efforts by all combined 
arms team members are critical to the 
attack helicopter's success. Multi-direc
tional, sustained attacks are critical 
aspects of attack helicopter battlefield 
effectiveness. Enemy air defenses can be 
overcome best by integrated combined 
arms team effort, ineludeing ground, air, 
and attack helicopter fires. Once enemy 
air defenses are eliminated, the attack 
helicopter can wreak havoc with enemy 
armor formations. 

Air Force tie-In is essential 
Attack helicopter employment as part 

of the whole combined arms team
tanks, mechanized infantry, artillery. air 
defense and close air support
is a fundamental idea. For those who 
would knock other weapons systems on 
the battlefield, I would advise a bit of 
caution. This is especially true of Army 
officers criticizing our Air Force friends. 
The Air Force well understands the need 
for suppressive fires, smoke, chaff, flares, 
ECM, and integrated defense suppres
sion in order for their primary killing 

effort to be effective. 
Attack helicopters combined closely 

with Air Force close support and Army 
ground fires will certainly enhance the 
entire team's survivability, and simul
taneously increase overall kill power. 
We don't need either/ or; we need aU! 

It is also foolish to think that attack 
helicopters can replace large numbers of 
tanks or improved TOW vehicles (lTV's) 
or other armored killers. The attack 
helicopter adds unique mobility to the 
combined arms teams and it can fight on 
several different battlefields in the same 
day, miles apart-but it doesn't do other 
team members' jobs. I liken the attack 
helicopter to the wide receiver and the 
safety on a football team. Their speed 
and mobility can be critical to victory 
or defeat. 

Trite ..• but true! 
It seems trite, after several years of 

usage, to say that liB you can be seen you 
can be hit and if you can be hit you can be 
killed," but nothing could be truer for 
the attack helicopter. Use of terrain Dy
ing is essential for successful employ
ment of attack helicopters. 

NOE movement, masked by available 
terrain, avoids enemy acquisition by 
visual, optical and electroni"c means, 
providing the attack helicopter protec
tion from threat ADA and ground 
weapons. Avoidance of sky lining, or 
creating a visible signature by dust, 
snow, leaves, etc., also enhances effec
tiveness. Careful use of terrain gives the 
attack helicopter enormous advantages 
in attacking targets. Surprise is gained, 
along with cover and concealment. 

Even the barest desert terrain can 
provide an adequate firing position and 
reasonable protection if the terrain and 
shadows are properly used . Attack 
helicopters no longer attack from open 
areas, overfly the targets, or present 
flanking views to the enemy. Terrain 
usage, not armor plating and bravado, 
makes the attack helicopter survivable 
on modern battlefields. 

Hand-in-hand with proper use of 
terrain, the tactic of engaging from 
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Serlea Adt}ls Value Thro~gh 

TECHNOLOGY 
-

.' .. For the 80's 
F'rovl (!ing hydraulic flighlcontrols and . 
sysr..ros for the new advanced Hughes ~ 
YAH·64 and Silj,9.rsky UH·60A helicopters 
demands 19S0 technology today. Proven,· . patenJe~d, ballistically·survivable actu· . . 
ators,utllizing a unlque breakout 
approach, insure continued operatton j 
when impacted by gunfire. "Fly·by·wire" 
capability is also provided, as is , 
wo!!.~lde logistic service. Total projec . . 
re§ponse and proven system depend-
ablHty means BERTEA-a highly skilled 
tEll. of people which puts 1980 tech· 
nology withln !:each ... today. 

BERT~ I COF-'lPORATION 
18001 Von KMm~n Ave. 11.1111, CAsnl:) I (114/ 



maximum effective range will further 
insure that attack helicopters will live 
and fight on future battlefields. Even if 
seen and engaged by the primary threat 
ADA weapons. the ZSU-23-4. the attack 
helicopter will be difficult to hit and kill 
IF maximum stand-off distances are ob
served. 

This maximum distance will, of course, 
vary according to terrain intervisibility. 
weather, etc., but it is a key to being able 
to kill and not be killed. Accurate target 
acquisitioning. and use of all possible 
flanking and quartering attack angles. 
are basic techniques to this tactic. 

The top priority 
My fourth key thought on attack 

helicopter employment is the require
ment (or the critical threat weapons 
system being destroyed as a matter of 
top priority. In Fig. 1. page 37 you will 
note the location of the ZSU-23-4 in an 
enemy armored force. 

The ZSU-23·4 is normally found with
in 500 to 1,500 meters of the lead 
elements of a threat motorized rifle 
regiment. These weapons systems must 
be attacked and destroyed first by either 
a ground weapons system (artillery 
normally) or by the attack helicopter. 

Techniques to do this with the attack 
helicopter have been developed and are 
currently being refined. It is risky 
business, and not easily done, but the 
use of the three tactics discussed above, 
plus the full use of radar warning 
systems. such as the ANI APR·39, make 
this a viable tactic. 

Basically, the rule is to destroy the 
air defense first, by any means, then go 
after the other armored vehicles. 

All in all. attack helicopter employ· 
ment must be in sufficient quantities 
under coordinated direction to add sur
prise and heavy destruction to the 
capability of our war machine. The 
aVIator employing attack helicopters 
must be comfortable fighting on the 
battlefield in the ground environment 
for he is, in fact, only a few feet above it. 

He must be mentally flexible enough 
for quick maneuver over large distances 
and be aware of all aspects of the ground 
battle in several sectors, for without this 
he is only partially effective. In particu
lar. the knowledge of the full capabilities 
and benefits of firepower integration is 
a must in order to suppress the target 
while killing it. 

The AH-64 gives the Army a superb 
new dimension in its killing capability. 
not so much from its uniquemenss, but 
that it can perform and live better than 
ever in the combat environment of the 
modern battlefield. Fundamental employ· 
ment tactics of the _ attack helicopter 
should not change significantly with this 
new helicopter; new machines simply 
enhance killing power and survivability. 

A superb new dimension 
Ingenious and skilled aviators will 

apply these basics and change them 
according to the machine's capabilities 
and the fighting situation. Perhaps we 
can devise some of these before the next 
war begins. 

PROJECT MANAGER'S COMMENTS 
In the materiel development process, the Training and Doctrine Com· 

mand [TRADOC) represents the user. Forces Command [FORSCOM). 
however, while outside the TRADOC family, must take the TRADOC 
concepts and the DARCOM hardware, and put them together success-
fully on the battlefield. . 

In 'that sense, FORSCOM and our exlstlng deployed torces represent 
the "ultimate user." With this in mind. I have asked FORSCOM to join us 
in this issue with a perspective from the other user. Colonel "Bo" 
Maddox, Commander of the 6th Cavalry Brigade (Air Combat). has res
ponded admirably in the following article. 
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By COLONEL BOBBY J. MADDOX 
Commander, 6th Cav Brigade [Air Cbt] 

Fort Hood, Texas 

The Other User 
"Dear Sirs or Ms." 

"W E grow too soon old and too late 
smart" my father used to say 

with a sincerity that would have had old 
man Murphy reaching for his notebook 
in disregard of the copyright laws. And 
he was right! 

Consider what that means for those of 
us in the profession of arms: that the 
combat experience of the last conflict 
may not at all be making us smart for the 
next! 

Trench warfare gave way to the mach
~ne gun and the tank. Nukes seem to 
have somewhat discouraged large scale 
global conflict for wars of national libera
tion which may in turn, just may, 
ha ve affected the somewhat larger 
and more intense battles in vogue in 
the Mid·East. 

In any event, the Army hopes it is 
getting smart about the next unpleasant
ness. Charts of kill probabilities of the 
newest weapons system and various 
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scenarios where they might have to be 
played have spawned a whole new body 
of the how-to-fight manuals as well as 
spirited debate over the How/When/ 
Where literature designed to keep us 
from being too late smart. 

Constant brainstorming 
The 6th Cavalry Brigade (Air Combat) 

is trying to grow smart before it's too 
late. Here at Fort Hood, we are con
stantly brainstorming new and better 
ways to accomplish the Blackhorse Bri
gade mission to "locate, disrupt, and de
stroy enemy forces - predominately 
armored and mechanized units - by 
aerial combat power." For the Army, 
that represents getting smart in a big 
way. 

Just think about the finger drill: 85 
aircraft, 170 pairs of eyeballs, spread 
across the Corps front to locate the en
emy and in the process, disrupt it. For 
the heavy work, there are 233 other 
helicopters working as a team to disrupt 
and destroy those armored vehicles; a 
total of, say, 1,200 or so extended range 
"TOW ·m·issiles going downrange to kill 
maybe BOO tanks before lunch because 
afterwards, we have to be in the Corps 
area next door for another 800. That's a 
pretty awesome finger drill to me, and 
that's getting smart too. 



Never before has a Corps Commander 
had that kind of firepower, a force that 
can be moved into battle from virtually 
anywhere in his sector in time - in terms 
of minutes instead of hours or days. If 
we're going to have to fight outnum
bered, that's the kind of equalizer it will 
take to win. 

Let's back up a little and figure out 
who does what for whom in the 6th Cav. 

The 4th Squadron, 9th Cavalry has the 
locate/ disrupt portion of the brigade 
mission. Pretty much the same struc
ture as a typical Vietnam era air cav 
squadron, it has exactly the same mis
sion - "Perform reconnaissance. provide 
security, and act as an economy of force 
combat unit." 

Internally, there are some differences 
from other air cav units. The ground 
troop has been dropped because wheels 
and tracks just can't keep up with the 
aircraft. The recon platoons are manned 
by 11D armored reconnaissance special
ists instead of 11B infantrymen, and they 
have two motorcycles per squad mount
ed on the DR· 1 skids. 

At this time the squadron is minus its 
"B" Troop and the brigade is short one 
attack squadron. This unhappy situation 
will be cured by the ARCSA III magi
cians. They can wave a wand and trans
form TDA flight detachments into air 
cav and attack troops in the next few 
years. 

The 7th Squadron, 17th Cavalry does 
the disrupt/ destroy part of the brigade 
mission with a comparatively new struc
ture. Each troop has 21 attack birds and 
12 scout birds. With this aircraft density, 
the troop can put up three attack pla
toons of three to five each. That's three 
scouts controlling five guns which leads 
to the classic How/ When/ Where deci
sion made by the troop commander: . 

Do I sustain fires by the one-third rule 
- have one platoon in contact, one at the 
rearm-refuel area, and one enroute - or, 
do I mass fires by giving it one big shot 
with everybody on line, and then disap
pear for awhile for bullets and gas? 
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The squadron commander makes the 
same decision, but with troops. 

Finally, the 34th Support Battalion 
provides the brigade with the beans, 
bullets, gas. and wrench benders to keep 
everyone else flying. 

But, I have digressed from my main 
subject which is to tell you how we're 
trying to avoid being too late smart. 

First, our training centers around one 
axiom: "Observation is synonymous with 
destruction." Hide from the enemy's 
acquisition means. Hide in the trees or 
behind hills. Even on individual flights to 
get CRF minimums, assume an enemy 
situation; think about a FEBA some
place and what radars may be about to 
blow you away with direct fire or may be 
calling your coordinates to an artillery 
unit somewhere. 

Know everything there is to know 
about the family of Threat ZSUs and 
SAs and other health hazards that are 
dedicated to destroying you and hide 
from them. And, when you just have to 
look so you can report or shoot, then do 
it in 30 seconds or less, remask, and slide 
right or left so you can hide again. 

Dismount your scout and let him ride 
those twin black Cadillacs up to the crest 
of the hill while you hid. behind it. Hiae 
electronically by using hand and arm 
signals, numbered flashcards, or flashing 
lights as a Morse code, and if you just 
have to talk on the radio, keep it short 
~nd sweet and do it while moving so that 
.he direction finders shoot artillery 
vhere you were, not where you are. 

Hid. behind smoke, chaff, and a 
deception program, but if you want to 
tell your grandchildren how satisfying it 
feels to see a TOW hit 50 tons of steel- -
first, last, and always - HIDE! 

No one is going to kill an amazing 
number of Threat tanks without a good 
gunnery program to make them smart. 
Fort Hood has the very best! Operated 
on a quarterly basis, the Wolf Point 
complex began as a concept which would 
allow us to fly into the middle of the 
impact area and shoot in any direction. 



HELLFIRE Modular Missile System 
Advanced Technology to Overcome Numerical Superiority 

HELLFI RE, the Army's next generation anti-armor weapon, assures full achievement 
of the AH-64's potential as a combat weapon system. AH-64 mission effectiveness is 
vitally complemented by inherent HELLFIRE capabilities: 

SURVIVABILITY 
Standoff Range- Launch from beyond 
t he effective range of AA gunfire. 
Multimode Launch-Indirect fi re capa
bil ity from hover or wh ile movi ng at 
low altitude. Ground indirect fire has 
been demonstrated. 

OPERATIONAL EFFECTIVENESS 
Ve rsat iii ty / Mod u I a r i ty-Grou nd/air
borne laser designation options. Missile 
des igned to accept laser and next gen
erat ion guidance modules tailored to 
defeat specific ta rgets and to inc rease 
weather/night performance. 

Now in Full Scale 
Engineering 
Deve lopment by : 

Accu racy / Leth-al ity-Impact within 
INCH ES of aimpoint wi th high kill 
probability even at oblique angles. 
Firepower-Rapid, rippl e, and single fire 
modes. 

AFFORDABI LITY 
Exchange Ratios-AH-64 with full 
HELLFI RE complement and coope ra 
tive laser designation can engage and 
defeat multiple targets in one pass. 
Design-to-Cost-Performance balanced 
with cost gives Army its best anti-armor 
weapon system buy. 

Rockwell International 
Autonetics Group 
Missile Systems Division 



The Other User 
What emerged was a two by six 
kilometer maneuver box that allows all 
Cobra munitions to be fired on headings 
from east through due west from a 
variety of terrain positions. That way, 
the pilot never gets to memorize a par
ticular course or lane and his firing posi
tions will be different every time he fires 
over a three year tour. 

We thought Wolf Point was a really 
great range and that we were getting 
smart at shooting until someone pointed 
out that nearly all our shooting was done 
during the day, and what better way to 
hide than at night? So now, we do a lot 
more ni!(ht firing, NOE flight to the fir· 
ing posItion with AN!pVS·5 cav nav 
goggles, take the target hand·off from 
the scout, pop a 2.75-inch flare rocket, 
pick up the target, and punch off a TOW. 

Since the more you do it, the easier it 
gets. we've started using pop-up and 
moving targets - and we're still doing 
extremely well! We've fired while wear
ing gas masks. though not much with the 
TOW because you just can't put your 
face down into the telescopic sighting 
unit [TSUI with mask on and not at night 
because you can't wear the cav navs with 
it. 

Yes, we've stressed utilizing artillery 
with our TOW firing program. We've 
used artillery illumination; we've used 
tank searchlights for illumination; about 
the only thing we haven't done is fix six 
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bayonets to the turret mini-gun - that's 
because we can't find a dummy that will 
stand the strain. 

We've gained a lot from our brigade 
Gunnery Program and we continue to 
learn. However. where we really get 
smart is from all the things the individ
ual troops and squadrons do. For exam
ple, the 4·9th (Real Cav) made a 600·mile 
one way move the hard way (no rail or 
MAC support) to Fort Bliss for an 
ARTEP last November. 

Some lessons learned 
Some of the lessons learned and re

learned were: 
• Artillery, close air support, and 

some ground forces mixed in are vital 
elements we are hard pressed to do 
without. You may as well put out a 
flashing neon sign that reads "covering 
force" with helicopters alone. We relearn 
daily that Army Aviation must be a part 
of the Combined Arms Team both to be 
effective and to survive on the mid-inten
sity battlefield. 

• The need for clear, concise reporting 
- in view of the commo problems in
herent in EW operations while spread 
over great distances - causes us to 
believe that extraordinary measures, 
not supported by the TO&E, are neces· 
sary. These measures include scout 
couriers, LNOs. and so on. 

• Airspeeds that are slightly greater 
than translational lift and approaches to 
the ground are necessary to avoid dust 
signatures. 

Even before the Bliss experience, we 
were learning from operations outside 
the Fort Hood area. We had a troop, 
C/7·17th, deploy to Europe as part of 
REFORGER 76. During the tactical 
phases of the REFORGER 76 exercises, 
they were OPCON to the 11th ACR in V 
Corps and OPCON to the 101st Airborne 
Division (Air Assault) in VII Corps. 

They earned an overall 27:1 exchange 
ratio, i.e., for every helicopter "shot 
down" they "killed" 27 tanks. Some of 
the lessons they brought back to us in· 
clude: 

• The troop must utilize a jump TOC if 



they are to have any hope of getting the 
word back to the "man" who needs it. 

• Marginal weather works to the ad
vantage of helicopters. This was an eye
brow-raiser at first, but think about it. 
The side that has air superiority is sure
ly going to miss their jet fighters when 
the ceiling is down to about 200 - 300 feet 
but the attack birds will be there. 

If visibility is down to around 2 to 5 
kilometers - that's the optimum search 
ranges for our scouts - an enemy 
artillery observer will be denied the 
greater ranges he's accustomed to 
searching. 

• An LNO located with the ground 
commander, which will insure that the 
attack ships are integrated into the 
scheme of maneuver, is essential. 

• We can hide better if we fly under 
wires. We do it now, safely. 

• Sometimes we have to violate the 
HIDE rule. Since the scout doesn't have 
stabilized optics, there are times when 
the AH-IS attack helicopter has to come 
forward and peek through his 13 power 
TSU to see if the scout has spotted 
fr iendly or enemy tanks concealed in a 
woodline. 

"A lot of action In the desert" 
Recently, the 7-17th (Heavy Cav) has 

had a lot of action in the desert where 
they took their Levell ARTEP. These 
exercises also help us get smart before 
it's too late through lessons learned: 

• Dust and sand signatures can be 
avoided. But, once the enemy knows 
helicopters are present on the battlefield 
a commanrler can use them as a ruse. 

GOOD SHOW! 
The AAH PM, COL[P] Ed Browne 

[rightl , gives an appropriate me
mento to Brig. Gen. Hans Orebing, 
the Director of German Army Avia· 
tion, on the occasion of an AAH 
program briefing and hardware 
demonstration held at the Hughes' 
Culver City facilities. Observing 
are members of the German avia· 
lion working group and Hughes 
Helicopters' executives. 0 

• Enemy air can be defeated through 
the proper use of terrain and by staying 
within the shadows of the mountains. In 
addition, there is little need to worry 
about enemy air when you have a 
friendly combat air patrol watching the 
skies for you. 

• The radar warning receiver is the 
greatest device yet invented for telling 
you where those troublesome ADA 
emitters are located so you can put them 
out of business immediately and get on 
with the main business of killing tanks 
while utilizing maximum standoff dis
tances of our missile~. 

Everything isn't rosy! 
So, these are just a few of the ways we 

are trying to avoid becoming too late 
smart. Don't get the idea that every
thing is rosy because it isn't. We still 
haven't solved all the NBC problems, 
such as, how to decontaminate helicop
ters quickly with a simple spray or how 
to do almost anything useful with a pro
tective mask on. 

We know that the 2.75-inch rocket's 
developmental warheads - illumination, 
chaff, and smoke - are worth their 
weight in gold, but we don't see the 
aviation community battering down the 
project manager's door to get some. We 
believe a scout absolutely must have 
stabilized optics and a target marking 
capability. 

We've done some work there by in
venting the YAH-58, but the paper is 
still floating around in some headquar
ters and may not emerge until sometime 
after the first battle. 



The Other User 
We know that to become rich and fa

mous all you have to do is invent a work
able helicopter camouflage system, but 
so far no one has gotten close. But, the 
really troublesome thing is that the air
craft we have to work with are inade
quate and they are also growing too soon 
old. 

Yes. Dear Sirs or Ms., I know the 
Cobra, the Huey, and the Kiowa are 
good - but good isn't enough when we 
will have to fight outnumbered and win! 

Let's take the Cobra. The AH·1G was 
just fine, but if you want to shoot a tank 
just forget it. It would be about as 
effective to sprinkle your canteen on the 
Threat's tank engine and wait for it to 
rust. The AH·1Q was better but with a 
load of bullets you couldn't put more 
than a jigger of gas in the thing. 

The AH·1S will help a whole lot, but if 
it were carried in ,the Sears catalogue 
they still wouldn't call it "our best." No, 
Sir and M'am - what we really need at 
Fort Hood in the 6th Cav as the ultimate 
user is this: 

• Something agile and maneuverable 
to slide out of one attack position and on 
to the next one faster. 
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• Something that has a real night vi
sion gizmo built-in so we don't have to 

worry about squashing the cav navs in 
the bottom 01 the TA·50 bag. 

• Something that operates "no sweat" 
in weather we now consider scary. 

• Something, please, for a change with 
two engines so my insurance company 
will be moved to lower their rates. 

• Something that will shoot that nice 
new Hellfire missile so we can hide bet
ter and further away. 

• Something with, say, a 30 millimeter 
gun, so we can knock off those smaller 
targets - a commander's jeep for in
stance - that we must now let escape 
because a TOW costs too much for a 
small target. 

I could go on and on (by now maybe 
you think I have) about why we need a 
new family of helicopters, why those we 
have are growing too soon old, and why 
we should have had them last week, but 
my typing finger grows tired. 

Please run the following advertise
ment in your magazine: 

WANTED: Advanced Attack heli· 
copter. Will t rade AH·1S w/ high 
miles. Excel cond plus cash. Call 
AV737·3010 24 hrs. 

ONE AND ONLY -COL Rob· 
ert W. Bailey, left, talks abo';1t 
the tri-stimulus colorimeter 10 

the Army Aeromedical Re
search Laboratory at Fort 
Rucker, a machine he devel
oped to investigate basic vis
ual color processes and color 
deficiences in a person's vision. 
The veteran left his command 
in late July after serving 12 of 
his 38 military years in that 
position. The former "James 
H. McClellan Aviation Safety 
Award" winner retired on 
July 29. D 





By MAJ. GEN. JAMES c. SMITH. 
Commander, U.S. Army Aviation 

Center, Ft. Rucker, Alabama 

Crew TraininUI-
Manning level: 1.5 to 2 pilots per cockpit 

T he dedication of this issue to the Ad· 
vanced Attack Helicopter is signifi

cant because of the expanded dimension 
it adds to the future of the combined 
arms team. 

Attack helicopters are Army Avia
t ion's primary offensive combat power 
on the battlefield. Contrary to past ex· 
perience and some less enlightened tac
tical teachings, it is not a fire support 
platform, hut a frontline killer that takes 
the battle to the enemy. 

It is a line-of-sight direct fire weapon 
which fights shoulder to shoulder with 
our armor and infantry forces. Attack 
helicopters do not loiter over the battle, 
but operate in the terrestial environ
ment of the "tankers and grunts". 

In view of this fighting orientation we 

are currnetly making extensive plans 
for the expansion of aerial gunnery 
ranges at Fort Rucker that will make 
tactical gunnery training more realistic 
and able to meet the needs of future 
battlefields. 

The AH·64 armed with HeUfire. a 
30mm cannon, and a new family of 2.75 
in. rockets requires extensive range fa
cilities and realistic target arrays. At 
Fort Rucker this necessitates rerouting 
a highway and other construction ef
forts. Work is progressing in this area. 

AAH could ouHast Its pilots 
The advent of the AH·64 will also reo 

quire a close look at the way we select 
and train our pilots. the number of pilots 
required per aircraft, and the numbers 

of support personnel. It is pos
sible that our maintenance ca
pability will provide us with an 
aircraft that will outlast our 
pilots during combat, thus re
quiring day and night crews -
in other words. a manning level 
of 1.5 to 2 pilots per cockpit seat. 
This is not new in the manning 
of combat aircraft and is quite 
common in many Air Force 
units. 

It is obvious to the aviation 
community that the attack heli
copter must be prepared for 
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Helicopter trim and temperature system 
test times are reduced as much as 50% 
with Howell's BHl12JB-53 Jetcal 
AnalyzerlTrlmmer. Now in Army 
Aviation Command Inventory (Stock 
#NSN 4920-00-372-4593). 

Retaining all proven advantages of the 
BH11 2JA-36, which Howell has supplied 
to the Army for more than 15 years, the 
new solid-state BH11 2JB-53 incorporates 
many time-saving innovations. 

A new automatic heater probe control 
allows one-man operation and extends 
probe life. 

During trim, the portable trim module 
goes into the cockpit for in-flight trimming 
and lor topping checks. 

The trim module displays temperature 
and % RPM uncorrected or corrected to 
standard day temperature conditions ... to . 

Now in 
Army inventory: 

New. Improved 
12JB Jetcal® 

Analyzer/Trimmer. 
Cuts engine trim time_ 
Saves fuel. 
reduce trim calculations, to lessen 
possibiliUes for errors. 

Built-in self-verification circuits confirm 
accuracy of the tester temperature and 
RPM circuitry. 

And because the BH112JB-53 doesn't 
require the engines to run during 
temperature system test, it saves fuel. 

HOWELL INSTRUMENTS, INC. 
3479 West Vickery Blvd. 

Area Code 817 336·74 11 Fori Worth, Texas 76107 

AAAA INDUSTRY MEMBER 



Crew Training 
of support personnel. It is possible that 
OUf maintenance capability will provide 
us with an aircraft that will outlast our 
pilots during combat, thus requiring day 
and night crews - in other words. a 
manning level of 1.5 to 2 pilots per 
cockpit seat. This is not new in the 
manning of combat aircraft and is quite 
common in many Air Force units. 

It is obvious to the aviation communi
ty that the attack helicopter must be 
prepared for air-ta-air combat on the 
next battlefield. We must develop tactics 
and train for air-ta-air engagements 
as this is generally an unexplored area 
for most Army Aviators. The availability 
of airspace, and more importantly the 
"know how" to do this. is an area of 
intense interest here. 

Survivability demonstrated 
In June, a joint TRADOC/FORSCOM 

team conducted an Attack Helicopter 
Tactics Development and Evaluation 
[TDE] at Nellis AFB, Nevada. This eval
uation (AH TAC Eval I) confirmed many 
of your tactics with minor modifications 
and significantly demonstrated the sur
vivability of attack helicopter teams in 
the high threat environment. 

Further joint Air Force/ Army TDE's 
with the attack helicopter and A-lO 
working as a team, are scheduled for 
September and October of this year. 
Phase I of these joint TOE's will be con
ducted at Fort Benning and a follow-on 
Phase II effort later at Nellis AFB. 

The TRADOC System Manager for 
Attack Helicopters, COL "Doc" Bahnsen, 
will head up the TRADOC team during 
these TOE's. His team of officers from 
Knox, Benning, Hood, Bliss, and AF-

TRADOC SMO Personnel 

COL John "Doc" Bahnsen, the 
TRADOC Systems Manager for At
tack Helicopters, is the single point 
of contact and spokesman for the 
"user." His team of officers located 
at Fort Rucker will interact with the 
Project Manager-AAH. 

The TSM office does not' duplicate 
the PM, but works through the Com
mander, Aviation Center directly 
for the Commander, TRADOC. The 
TSM office consists of the following 
officers: 

LTC Joe Moffitt - Training; MAJ 
Jerry Hipp - Personnel; and CPT 
Joe Beach - Logistics. 

Its address is: U.S. Army Avia
tion Center; ATTN: ATZQ·TSM-A; 
Fort Rucker, AL 36362. AUTOVON 
558-4619. 

Attack Helicopters, COL"Doc" Bahnsen. 
will head up the TRADOC team during 
these TOE's. His team of officers from 
Knox, Benning, Hood. Bliss, and AF 
TAC, will be responsible for drafting a 
joint Air Force/Army "How to Fight" 
manual at the completion of these exer
cises. 

Lest we in Army Aviation relax and 
rest on past battlefield accomplishments. 
you should all know that survivability of 

.. attack helicopters on the modern battle
field is a current serious concern of the 
highest echelons of our Defense estab
lishment. 

You should know also that the object 
of this concern is to assure that those of 
you who will fly and fight will not only be 
winners but survivors. 

PROJECT MANAGER'S COMMENT 
Last in sequence, but foremost in importance, is the assessment from 

the commander of our forces deployed in Europe, General George S. 
Blanchard, Commander-in-Chief, U.S. Army, Europe. 
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By GENERAL GEORGE S. BLANCHARD 
Commander-in-Chief 

U.S. Army, Europe 

View 
from the FEBI 

USAREUR's real need is the AAH 
WEare in the midst of a major reor-

ganization o( USAREUR's Army 
Aviation assets. OUf principal objective 
is to provide an organization that maxi
mizes the "tank killing" capability of the 
Cobra/ TOW (AH-IQS) helicopter. 

Integration of the system into our 
armored cavalry regiments (one attack 
company of 21 aircraft), divisions (two 
companies of 21 aircraft each), and corps 
(three companies of 21 aircraft each) 
will, in my opinion. tip the scales of the 
armor/anti-armor battle in our favor. 

The ACR's and Div's reorganization 
will be complete by end o( CY77, while 
the corps assets are being programmed 
(or the early 80's. 

I am delighted that DA has recognized 
our attack helicopter requirements and 

is providing us with the best system now 
available, i.e., the AH-lS. However, our 
total need is not yet being met. The 
threat facing our forces' Central Army 
Group and Northern Army Group, as we 
move toward bolstering that sector, is 
formidable in both armor and air defense 
forces. 

"Critical to our success" 
The AAH with its improved surviv

ability. its increased staying power dur
ing night and adverse weather (Pilot 
Night Vision System and Target Acqui
sition and Designation System), its capa
bility to engage multiple targets rapidly 
with HELLFIRE with minimum expo· 
sure, and its great growth potential, are 
truly critical to our success in the land 

. . 

,.~ ... 

r~~ · · · .:..'" r ~-
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View from FEBA 
battle of Europe during the 1980's: 

The ARCSA III Study determined 
that the AAH is some 2 liz times as effec
tive in the anti-armor role as the AH-lS. 
I have a great deal of confidence in those 
figures. Increased mobile combat ef
fectiveness of this magnitude is what we 
need to counter the vast imbalance in 
tanks which exists between NATO and 
Warsaw Pact forces . 

In summary. the Attack Helicopter is 
crit ical to our success in the anti-armor 
battle in Europe. The AAH with its 
significantly increased combat effective
ness is needed now. Program delays will 
be highly detrimental to our combat 
posture in the mid- and late-80's. The 
AH-lS is a good anti-armor weapons 
system; however. for the future years 
we need the increased capability of the 
AAH. 

lOOK-SEE-Congressman Jim Lloyd 
[D-CA . 35th District] , cen. , receives 
a YAH·64 flight patch from AAH PM 
COL[P] Ed Browne, left , after a re
cent demonstration ride In the Army 
AAH. Thomas R. Stuelpnagel , Vice 
President & General Manager of 
Hughes Helicopters, joined the duo. 

Summary by the AAH Project Manager 
So, there you have it - the AAH/Total System for Battle story. All 

of us associated with this development are extremely proud of the Ad
vanced Atttack Helicopter. It is truly advanced in every sense of that 
word. Hot day performance with a full payload of HELLFIRE missiles, 
2.75-in. rockets, and/ or 30mm ordnance will be the best in the world. 

The latest state of the art in target acquisition/designation and pilot's 
night vision will allow us, for the first time, to routinely engage the en
emy in adverse weather, and day and night at standoff ranges; the 
HELLFIRE, 2.75·in. and 30mm armaments will provide us the most 
lethal weaponry combination ever incorporated into a helicopter. 

The survivability features designed into the Y AH-64 are unprece
dented in helicopter development. All of these - and finally the concepts 
of TRADOC and FORSCOM experts for training and tactical employ· 
ment - will result in the AAH bringing a new aerial dimension to the 
Combined Arms Teams' anti-armor lethality. 

In closing the AAH·dedicated issue, my pledge to you is that I will 
strive consistently to guide this development to yield a superb attack 
system at the earliest possible time: Our goal, from General Guthrie, the 
DARCOM Commander, on down, is to provide the Army with the best 
helicopter weapons system in the world - a truly Advanced Attack 
Helicopter you can fly into battle against numerically superior forces 
knowing that you have the opportunity to come away victorious. 
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Sikorsky 
chooses experience: 

When you're aboard every 
production military helicopter that 
uses an APU, you must be doing 
things right. 

And Sikorsky Aircraft Division of 
United Technology Corporation 
has chosen the Solar'" Titan'" 
turbine auxiliary power unit for its 
winning UH-60A entry in the recent 
un AS competition, which kepi our 
batting average at 1.000. 

Altogether we've designed and 
built more than 8,500 turbine APU's 
thai have totaled up 15 million 

operating hours. That's 
experience. 

And when you've got that kind of 
experience, you've learned how to 
build in reliabi lity and that's the one 
quality an APU can't do without. 

The Titan APU has an extra 
margin of performance for every 
pound of weighl and low life-cycle 
costs. 

But when you depend on your 
APU for starting and auxiliary 
electric and hydraulic power, the 
main thing is it has to work. 

And Sola r's APU works ~ 
reliably. 

Selection for every production 
military helicopter that has an APU, 
the new F-16 jet fighter and many 
commercial aircraft and business 
jets says a lot. But there's more to 
say. 

-So write Solar, an International 
Harvester Group, Dept. Z-2BO, San 
Diego, CA 92138. We'll send you 
the facts and then let our Titan _ 
turbine APU speak for itself. III 
With the voice of experience. 18 

SOlAR TURBINES INTERNATIONAL 



Now joining the front ranks. 
The most advanced gunship tech
nology available is in the Army's 
hands right now-when they need 
it. It's the AH-1S-now in pro
duction and being delivered to 
field units. 

Evolutionary development re
duced risk and shortened devel
opment. In carefully planned, 
aflordable program steps, Bell 
and the Army combined the com
bat-proven Cobra with the latest 
availabl e tech nolog ies for mission 
effectiveness and survivability. 

What Bell is delivering to the 
Army is a gunship with the power, 
agility, and maneuverability es
sential for nap-of-the-earth anti 
armor operation. 

New features provide increased 
survivability, NOE cockpit com
patibility with night vision goggles 
and reduced glint canopy to 
namea few. 

This new gunship is ready to meet 
the Army's anti-armor needs now 
and well into the future. 



A highly qualified observer calls for an annual 
review of airmobile doctrine in view of the 

new developments in aircraft and weapons. 

AirmobilitJ_ 
A new Board on Army Aviation 

is fourteen years overdue. 
I HAVE in the recent past visited both 

the IDIst and the 82nd Airborne Divi
sions. In both cases I was much im
pressed by the appearance of the officers 
and men: Lean. sturdy. smart looking 
soldiers. alert and neatly uniformed. 

In each case also the division staffs 
were good enough to brief me on what 
they considered probable division over
seas missions on certain international 
contingencies. In both cases the use (or 
non-use) of light aircraft was of obvious 
applicability: the numbers available and 
their employment would in large mea
sure determine the outcome of the battle. 
And I came away from those briefings 
with an uneasy feeling that the Army 
has in some major respects forgotten 
much of what it once knew about air 
mobility. 

It is true. of course. that the Army is 
spending lots of money to develop and 
bring into production two new heli
copters, the UTTAS and the advanced 

By General 
Hamilton H. Howze, 

U.S. Army, Ret. 
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attack helicopter. This is undeniable 
progress. but the quantities intended for 
purchase are not impressive. and neither 
are the number and size of units that are 
to be equipped with them. 

We ended the Vietnam War with two 
airmobile divisions; we now have one, 
and that one faces major cuts in strength. 
We have only one so-called air cavalry 
combat brigade. which is really not air 
cavalry but an aerial tank-destroyer 
force. It has considerable capability in 
that role. but along with the airmobile 
division it also may feel the chop. 

I recently had access to the Army's 
new operations manual. FM 100-5. There 
is periodic acknowledgment therein of 
the usefulness of light aircraft, but it is a 
patch job, with paragra~hs apparently 
being added to an ear her but recent 
version_ Quite obviously Army Aviation 
is not contemplated in the manual as a 
basic tool-as a strong. added. available 
and sometimes decisive capability. as it 
emphatically should be. 

The Answer: "Nothing." 

And a few months ago I talked to a 
number of young officers who were just 
graduating from the Advanced Class at 
the Artillery School. I asked the group 
what the course had included about the 
techniques of artillery support of air
mobile operations. The answer: nothing. 

I am guessing now. but I venture to 



say that Fort Sill has developed no 
special technique for the purpose. I am 
not guessing when I say that such a 
technique will be different from the 
normal, will require special trainin~, and 
will be very applicable to the winning of 
battles. 

Because of the foregoing, because of 
periodically expressed concern about 
helicopter vulnerability, because of a 
pronounced dwindling of what used to be 
an enormous enthusiasm in the Army for 
airmobility and its practice, and because 
of current emphasis on the ground 

"We are .. wrapping 
ourselves in armor 

and thereby losing a 
big part of mobility." 

mechanization of practically everything, 
I think the Army is engaged in the 
implementation of a monumental error 
in judgment. 

We are, in the words of George 
Patton, taking too much counsel of our 
fears, and in consequence wrapping our
selves in armor and thereby losing flex
ibility and a big part of mobility. The 
helicopter is as vulnerable as a calf to a 
tiger if one employs it foolishly. but 
vulnerability will drop to acceptable 
levels if it is used cleverly and in 
conjunction with other weapons that can 
help it. 

But given the tank and the armored 
personnel carrier, do we really need the 
helicopter as a combat vehicle? Some
times a question can be answered best 
by a return to fundamentals. And the 
fundamental truth is that battles are 
won by a combination of firepower and 
mobility, and when the two get out of' 
balance the result is a relatively ineffec
tive fighting force. 

Firepower has grown enormously 
since World War II, mobility much less 
so unless the helicopter is employed. 
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Tanks and armored personnel carriers 
move at about the same rate as they did 
30 years ago, and the act simply of pro
viding more of them does not provide a 
given unit - sayan armored or mecha
nized force - much more mobility than it 
had before. 

But what can the helicopter do? I list a 
few things, things apparently over
looked now by much of the Army: 

It can provide unparalled battlefield 
mobility. It is an obstacle crosser: 
natural obstacles such as mountains, 
cliffs, rivers, dense forests, swamps, 
lakes and wadis; and artificial ones such 
as mine fields, contaminated areas, 
demolitions, artillery fireswept areas, 
barbed wire and, on occasion, even 
enemy positions. Most battlefields are an 
agglomeration of obstacles. And only the 
helicopter can cross them quickly and 
easily - and substitute 140 miles an hour 
for 10 or 15. 

It can provide surprise, often the key 
to victory. by the very quick and totally 
unpredictable shift of troops and fire
power from one place to another. 

It can provide, as nothing else can, 
very exceptional observation of battle
field terrain. 

It provides a highly mobile and elusive 
platform for very powerful weapons. 

It has excellent communications, and 
can serve as a very efficient messenger 
during radio silence or when radio fre-

.. but I must say 
nevertheless that the 
helicopter is a magic 

machine." 
quencies are jammed. 

I must guard against overstatement, 
but I must say nevertheless that the 
helicopter is a magic machine. Given its 
unique capabilities and the "multi
quantum" (if that's an admissible ex
pression) jump it provides in most of the 



essential and useful qualities of a mili
tary machine. it is simply inadmissible to 
dismiss it on the grounds that it may be 
shot down. 

The approach must be to determine, 
by intense and frequent practice, how to 
use it properly. It is certainly unneces
sary to specify that the helicopter must 
not be subjected to enemy fire, but it is 
true that a major part of its usefulness 
can be exploited without doing so. And 
when it must be exposed much can be 
accomplished by artillery and other 
wear.0ns in protecting its flight path· if 
we earn how. 

Right after the 1973 Arab·Israeli War, 
General Peled, the Chief of Staff of the 
Israeli Air Force, was quoted by the 
unbelievers as saying that the helicopter 
could not be employed at the forward 
edge of the battle on the Suez Canal. No 
doubt he was right - neither could any 
kind of aircraft, including fighters, in the 
extremely intense anti-aircraft environ
ment that prevailed on that very short 
front, but which would not have pre
vailed had the front moved a few miles 
to the east or west. as it was about to 
do when the cease·fire came. 

Shortly after the war General Peled 

"After the 1973 Arab
Israeli War, General 
Peled came to the US 
.. to buy helicopters." 
came to the United States. Why? To buy 
helicopters, particularly Cobras, for the 
Israeli Air Force. 

In its report issued in the late summer 
of 1962 the Army's Tactical Mobility 
Requirements Board. sometimes known 
as the Howze Board, recommended that 
successor but smaller boards be con
vened every year to reexamine the 
Board recommendations and to see how 
things were going in the expansion of 
what the Board called an almost revolu-
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WELCOME!-MG Alton G. Post, 
Honorary President of the David E. 
Condon (Ft. Eustis) Chapter, pre· 
sents an AAAA Certificate of Honor
ary Membership to COL T .B. Eustis, 
2d from right, Ft. Eustis CofS, at a 
professional meeting as Ralph P. 
AJex, former Sikorsky R&D execu
tive and guest speaker, left, and 
COL Richard L. Stoessner, Chapter 
President, look on. 0 

tionary development in ground battle 
tactics. 

I would recommend now that this be 
done as soon as practicably possible. 
because the action is exactly 14 years 
overdue. the new Board should do more 
.than just a review; I would hope that it 
might be blessed by an almost unre
stricted charter. as ours was. The Board 
should draw on the best tactical minds in 
the Army, on the other services, on 
operations analysis contractors, on in
dustry as applicable, and on whatever 
other talent It might find, as ours did. 
The Board should be provided the 
terrain and the means to experiment in
formally with equipment and organiza
tion to its heart's content, restricted only 
by time and, of course, reason, as ours 
was. 

The Board's chief purpose should be to 
bring airmobile doctrine up to date in 
view of new developments in aircraft 
and weapons, ground and airborne. New 
statements on feasibility and vulner
ability are necessary . what will work 
and what won't, and what tactics and 
techniques are necessary to take advan
tage of the helicopter's enormous mobil
ity and flexibility at acceptable rates of 
loss. 



The Board should determine and rec
ommend an optimum organization for 
the air assault division, and how many 
the United States should have. We 
habitually make the decision on the basis 
of 16 active Army divisions, forgetting 
the Marine divisions, the National Guard 
and Reserve divisions, and the fact that 
anywhere we fight overseas - Europe, 
Korea, the Middle East - we will be 
fighting alongside other and all non
airmobile divisions of our allies, where-

"The Army hasn't pur
sued with vigor the 

development of a high
ly useful capability." 

for the United States should have a dis
proportionately large number of air
mobile forces. 

I would hope also for a reconsideration 
of the air cavalry brigade, which I con
tend should be a homogeneous unit 
based on a platoon consisting of scout 

BEST!-The AAAA's Aviation Cen
ter Chapter selected, I. to r., SSG 
Gerald Johnson, as local "Aviation 
Soldier of the Year" (1976); the 
Silver Eagles, represented by LTC 
Benjamin B. PoweU, Jr., cen., as 
"Outstanding Aviation Unit of the 
Year" (Army); and MAJ Donald R. 
Byars, Cdr, 282nd Avn Co (USAR) 
as "Outstanding Reserve Compo
nent Unit of the Year." The three 
hold AAAA medallions as winners. 
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helicopters, two squad of riflemen riding 
in UTTAS or Hueys, and a couple of 
armed helicopters. This would be an ex
tremely powerful little force, capable of 
an enormous range of missions: recon
naissance, delay, rear area surveillance 
and protection, raids, the protection of a 
lonl; flank, pursuit and exploitation, 
anti-tank action and others. In a desert 
area it could keep a couple of hundred 
square miles under constant surveil
lance, and effectively delay the progress 
of an enemy ground unit twenty times 
its size. 

Each troop in my suggested brigade 
would have three identical rlatoons, 
each squadron three identica troops, 
and the brigade three identical squad
rons. I believe each corps of our Army 
should have such a brigade. Given the 
assistance of artillery and engineers 
such a brigade could delay an assault by 
a Soviet armored corps - giving up 
ground slowly, meanwhile inflicting 
heavy damage - better than any rein
forced armored or mechanized division 
in the world. 

Tree tops: A Russian orb! 
And finaIJy the Board's activities 

should conclude with a walloping big 
demonstration to show the DOD, the 
Army, the Navy, the Air Force, and the 
Marines what can be done. If I may be 
permitted the boast, our demonstration 
m 1962 was impressive not only because 
it was quick and violent but also because 
it was convincing. None of the scores of 
senior officers who saw it ventured to 
attack it on the grounds of feasibility. 

Let me conclude with the apology due 
from a man 12 years out of the active 
Army. But I cannot escape the convic
tion that the Army has not pursued with 
vigor the development of a highly useful 
capability at the same time that the 
Russians, once far behind us in equip
ment, doctrine, tactics and technique, 
are borrowing from our experience and 
markedly improving their ability to 
exploit that shallow but critically im
portant layer of atmosphere just above 
the tree tops. 0 



EVALUATE YOUR CAREER 
IN A TOTALLY 
NEW PERSPECTIVE ... 

. . . OVERSEAS 

If you've never considered an overseas assignment before, or 
if you have extensive overseas experience, Bell Helicopter 
International would like you to evaluate the advantages of 
living and working in Iran. We offer an excellent compensa
tion and benefit program plus relocation and transportation 
expenses for you and your family. 

HELICOPTER INSTRUCTOR PILOTS 
Minimum 1500 total R/W hours, 250 01 which must be as an Instructor 
Pilot . Successful applicants must possess the desire to Instruct foreign 
students in all phases of helicopter flight operations and procedures. 

ROTOR/WING MECHANICS 
Should have at least two years' experience on military Rotor/Wing air
craft with specific experience on airframe, power plant, or armam·ent 

systems. Preler applicants with previous overseas experience. 

TECHNICAL INSPECTORS 
Must have a minimum 01 two years' maintenance and Inspection exper
ience on helicopter systems. Prefer applicants with military training and 

overseas experience. A & P license desired, but not required. 
Fo. immiOdi. u a" enl io .. . pl ~".e send •• sum. in campl. l . con,jde nu 10: 

Bell Helicopter International 
1901 Central Drive, Bedford,TX 76021 

.. H Hellcopterlii:."!.':-
OM ...... oI T .... """'" 

An Equll Opportunity Employ., M/ F Must Be U . S. Citlun 



By MAJ. GEN. JAMES C. SMITH, 
Commander, U.S. Army Aviation 

Center, Ft. Rucker, Alabama 

Traininu __ 
New maintenance facility dedicated 

SINCE I communicated with you last, 
I we have had two important ceremo
nies here at the Aviation Center. OUf 
Memorial Day was marked by the dedi
cation of our maintenance training faci
lity in memory of Sergeant First Class 
Rodney J.T. Yano. 

Many of you possibly know or I'm 
sure have heard of Sergeant Yano who 
while serving as a crew chief gave his life 
to save the other crew members of his 
helicopter in Vietman. He was awarded 
the Congressional Medal of Honor post· 
humously. I feel it most fitting that we 
have been able to show this appreciation 
and respect for this brave aviation en
listed man. 

I was extremely impressed by the op
ening soldierly remarks of Colonel John 
Bahnsen, who was the commander of the 
aircraft on the day Sergeant Yano per
formed so heroically. He stated simply, 
"lowe my life to the unselfish and heroic 
deeds of Sergeant First Class Rodney J. 
T. Yano." 

Then on 4 June, we held our aviation 
birthday and inducted seven distin-

COL Bahnsen SFC Yano 
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guished aviation personnel into the 
Army A viation Hall of Fame. All of the 
day's activities were most successful and 
well received. The privilege of hearing 
remarks by General Hamilton Howze. 
LTG "Bob" Williams, and our inductees 
was not lost on the fine audiences both at 
the Hall of Fame induction and the fol· 
lowing dinner. 

Once again I have a variety of ar
ticles for you from the directorates and 
agencies here at Fort Rucker. I feel they 
will help you keep up with our activities 
here and enhance your knowledge of 
new aviation developments. 

Rotary Wing A viator Refresher 
Training lRW ART] Course 

This course is designed to provide 
aviator personnel returning from non
flying assignments, with refresher train
ing to enable successful rotary wing in
strument requalification and familiariza
tion, and with current aviation threat 
doctrine, tactics, and techniques. 

Prior to attendance each student will 
be sent an exportable preparatory train
ing package which must be studied and 
completed prior to his arrival at Fort 
Rucker. This training packet is aimed at 
reacquainting the aviator with instru
ment procedures and applicable U.S. 
Army and FAA regulations. 

Total flight hours resourced for this 
program include 12 UH·1 flight simula· 
tor hours and 18 hours in the UH·1H 



(three consisting of instruments). Tacti
cal/combat skills refresher flights will 
include all modes of terrain, tactical 
night , and fli ght with the night vision 
goggles. 

Academics will emphasize instrument 
procedures. communications and com
munications security, e lectronic war
fare. tactical navigation, the threat. and 
UH-l aircraft systems familiarization. 
Academics total approximately 72 class
room hours. 

This course began on 25 April 1977 
with a student load of teil. aviators per 
class beginning every week for a total of 
500 refresher training quotas per year. 
Currently we are researching the pos
sibility of providing fixed wing refresher 
tra ining for those aviators enroute to 
fixed wing assignments. 

Broken Wing Award 

Twenty-one a:viators were awarded 
the Army Aviation Broken Wing Award 
by the U.S. Army Agency for Aviation 
Safety during the first five months of 
1977. 

The Broken Wing Award is given to 
aircraft crewmembers who demonstrate 
a high degree of p~oressional aviation 

NEW FACES-5G James H. Patter
son [Ieftl became DCG , USAAVNC, 
Aug. 21 . The DSC holder is a Master 
Army Aviator. COL Stanley C. Knapp 
[right] became .Army Aeromedical Re
search lab commander on Ju ly 29. 
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skill while actually recovering an air
craft from an in-flight failure or mal
function necessitating an emergency 
landing. Requirements for the award are 
spelled out in Change 5 to AR 385·10. 

Nominations can be made by any per
son having knowledge of the event. They 
should be submitted within 15 days in 
letter form, without indorsements. to 
the Commander, USAAAvS, ATTN: 
Chairman, Broken Wing Award Commit
tee, Fort Rucker, AL 36362. 

Broken Wing Award Recipients 
(Assignment at time o! Awardl 

CW2 Ande J. Albert, H 8th Avn Co 
APO San Francisco 96225 

CW2 Charles S. Barnes, Co B, 4/ 77 
APO San Francisco 

Ft. Campbell, Kentucky 
W01 James A. Carlsen, Trp C, 3/5 Cav 

Ft. Lewis. Washington 
CW2 James C. Cole, IN-ARNG 

CW3 John R_ Dougherty, USAACEBD 
Ft. Bragg, North Carolina 

CW2 Curti. L. Franklin, HHC, 172 In! 
APO Seattle 98749 

CW2 Frank T. Klotz, 155 Avn Co 
Ft. Ord, California 

MAJ Wm. McCormic~, Avn Spt Facil 
West Virginia ARNG 

DAC Billy B. McPhail, A Trp, 7/ 17 Cav 
Ft. Hood, Texas 

1ST James A. Moen, Co B, 158 Avn Bn 
Ft. Campbell, Kentucky 

CW2 Raul Ortiz, USMAAG, Ethiopia 
CW2 Michael A. Pancake, 9th Avn Bn 

Ft. Lewis, Washington 
CW2 Allen L. Pegram, C Trp, 4/ 9 Cav 

6th Cav Bde, Ft. Hood, Texas 
CW2 Dean M. Resch, USAADTA 

Ft. Rucker, Alabama 
WOC Russell Schindelheim, 62 Co 

Ft. Rucker, Alabama 
CPT J erome P . Showemaker, 40th In! 

CA-ARNG 
DAC James R. Smith, Doss Aviation, Inc. 

Ft. Rucker, Alabama 
CW2 Marion F. Standridge, DUFT 

Ft. Rucker, Alabama 
CW3 Gregory A. Waltz, 1 Avn Co 

Ft. Riley, Kansas 
[VIEW tCont. on Page 60J 



Development in Helicopter 
Aviation Medicine [HAM) 

Major General Spurgeon Neel, MC. 
MFS, Commander, US Army Health 
Services Command. Fort Sam Houston, 
Texas, was the featured speaker of the 
Helicopter Aviation Medicine Panel at 
the Aerospace Medical Association An
nual Scientific Meeting at the Las Vegas 
Hilton, 9 May 1977. 

Colonel Raphael J. DiNapoli, Jr., MC, 
MFS, then Commander, U.S. Army 
Aeromedical Center, Fort Rucker, Ala
bama, chaired the Panel which is ex
pected to become an annual event. 

Other participants included COL 
Robert W. Bailey, MSC, US Army, 
Commander, US Army Aeromedical Re
search Laboratory, Fort Rucker; Com
mander C,H. Bercier, Jr., US Navy. 
Senior Medical Officer, Marine Corps 
Air Station, Beaufort, SC; LTC R.W. 
Fassold. Command Surgeon, Canadian 
Armed Forces. Winnipeg, Manitoba; and 
Surgeon Lieutenant Commander A.P. 
Steele-Perkins, Royal Navy, stationed at 
the Royal Air Force Institute of Aviation 
Medicine, Farnborough, Rants, U.K. 

Besides the Panel itself, the total 
Helicopter Aviation Medicine Program 
included the US Army Aviation Center 
Night Vision Goggle demonstration 
booth, operated by CPT James E. John· 
son, Directorate, Training Development 
at Fort Rucker, which was on continuous 
display during 9·12 May. 

A series of films on the UTTAS and 
the AAH were also shown on a recurring 

NEW COMMANDER 
The l' .. l'my Aircraft Development 

Test Activity at Ft. Rucker, Ala., 
has a new commander, COL William 
E. Crouch, Jr. He served previously 
as chief of the Aviation Systems Di
vision, ODCRDA, in Washington, 
D.C. for three years. 0 

basis throughout the meeting. 
The Helicopter Aviation Medicine 

Panel was well received by several hun
dred Flight Surgeons and scientists. 
most of whom stayed 45 minutes beyond 
the allotted time in order to continue the 
discussion. 

The status and trend figures for mili
tary and civilian rotary wing aircraft in 
the U.S. (37% of DOD aircra\t are R/W), 
Canada. Western Europe, and Russia. 
were eye-openers for an organization 
whose historical roots stem from fixed 
wing aviation and space technology_ 

In a separate matter. the annual sci
entific meeting of the Aerospace Medi
cine Panel of the NATO Advisory Group 
for Research and Development (ASMP· 
AGARD) will be held at Fort Rucker 1·5 
May 1978. 

For the first time, this meeting will be 
devoted solely to the special problems of 
operational Helicopter Aviation Medi
cine (HAM). Approximately 100 highly 
qualified techmcal specialists in aero
space medicine from all or most of the 
NATO countries are expected to at
tend. 

("Boldface denotes AAAA member.) 

TALK SHOW 
MAJ William S. Reeder (center) 

and CW3 Roy E. Ziegler, II, are inter· 
viewed by an American Forces Net
work, Europe, reporter about their 
captivity while prisoners of the North 

'Vietnamese during the Vietnam con
flict. Major Reeder met Mr. Ziegler in 
the "Hanoi Hilton." Both officers are 
assigned to the Aviation Battalion. 
V Corps, in Hanau. Germany. D 
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Permanent Changes of Address 
8S submitted by • AA' subscribers 

Takeoffs 
GENERALS COLONELS LT COLONELS LT COLONELS 

CANfDY, Chilrles E., Bli VA UCHAN, Charln U. DENNEY, J. Thomas H. KIEFFER, George W. 
2301 S. Jel! Davis Hwy·1219 101 Hines Aveoue 3106 N. Colonial Drive Fieldstone Drive. R.O.· I 
Arlington VA 22202 Fort Huachuca Al85613 Montgomery AL3611 1 Mechanicsburg PA 17055 

KASTNER, Joseph H., BG WINGATE. Ch.rles S. DOWNER, George R. KOPECKY, Rober t J. 
5001 Pr imera Drive 16 Boyce lane Hq. ARRADGOM TRADOC LO 517 Foreman Avenue 
fort Campbell KY 42223 Fori Rucker Al36361l Dover NJ 111801 Norman OK 73069 

JOHANSEN, Eivlnd H" lTG fADY, Ooull LEE, Gordon K., Jr. 
Fort Myer. Quarters N5 LT, COLONELS Aviation Division Hq. FORSCOM 
Arlington VA 22211 Fort Knox KY 40121 Fori McPherson GA 30330 

ABBEY, Cllilrles W. EBERWINE, James A. LEUTY, RayS. 
COLONELS 21 Johnson Street 10519 Fernridge Drive 6208 Erman Courl 

Fort Ruder Al 36362 EJ Paso TX 79925 BurkeVA 22015 
BAHNSEN, John C. ANDRESON, Ronilld K. ELLERTHORPE, Donald O. LOFFERT, George U., lI. 

20 f aith Lilne U.S. Army War Colleie 12 Riverside Drive 2203 Delwin Circle 
Fori Rucker Al36362 Cillisle Barr.as PA 17013 f ori Leavenworth KS 66027 Killeen TX 76541 

BUSH, Emory W. ANGliN, RichJrd C. FAIRWEATHER, Robert S., Jr. LORD, Gerald 
2 Cfouchman Hq, 5th Sitnal Command 53C15 Pomm«oy Drive HHC. 171h A'oialion Group 
Fort Brall NC 28307 APO NewYork09OS6 f airfax VA 22030 APO San Francisco 96301 

CROUCH, Williilll E., Jr. ANTROSS, Rlcllard C. FEASTER, lewis L MAOISH, Daniel T, 
14 Boyce lane AifWarColleie Hq. AVRAOCDM. Bo. 209 ISl9 N. 31s1 Street 
Fori Ruaef Al36362 MamUAFBAl36112 SlLouisM063166 Lawton OK mOl 

DINAPOLI, Raphael J. BALINT, Barry T. FINE, Donald E. MASON, Roberl L., Sr. 
2114 Marion Avtftue 306 North Road 608 Donnie 506 N.W. 87th Avenue 
Cilrlisle PA 11013 Garden Cily NY Il5JO lIilleen TX 76541 Miami Fl33172 

ORENZ, Charles F. BfCII, Frederic. S. GAFfNEY, lames I . McLEOD, Roger l. 
Quarters 11. CCAO. HAS 1805 N.W. 32nd Streel Sea Range 13223 Park lane 
CorpusChrisliTX 78419 lawton Oil 73505 APO San Francisco 96370 Fort Washington MD 20022 

GIESE, William BEST, DilYid M. GARDNER, Wiflillm H. McMANUS, lamn T. 
2612 South Hayes Strett HHC. EUSA J·3 FD 104 Willis Church Yard AC 01 S, G·4, 3rd Inl Div 
Arl ington VA 22202 APO San Francisco 96301 Hampton VA 23669 APO New York 09036 

JON ES, Isaac R. BONNETT. William B. CORDY, John W., Jr. MEISSNER. llenflh E. 
1521 Cunard Road SRAAGPA. Dept 01 Mil Affs 220 South Washington St ODCSOPS. Hq USAR€URI7A 
Columbus OH 43227 Annvil le PA 17003 Snow Hill MO 21863 APO New York 09403 

LILLEY, Alron L , Jr. BRADIN, hmts W. GREENE, Roberl P. MURPHY, Thomas W. 
4523BuUerStleel 53 Bernard Road 7852 Danb~ Drive 2112 N.f. Ra~enna Blvd 
fort Meade MD 20755 Fort Manroe VA 23651 AnnandaleVA 22003 Seattle WA 98105 

LOCKWOOD. Roy l. BRADY, Patrick H. GREER. Jame~ A. NAKAIO, MilS M. 
906 E. fir Avenue 115J.A Drennan Park 2806 Laguna Shores Road 16502 Sequoia Strett 
Frtsno CA 93710 FOIl Campbell KY 42223 Corpus ChristiTX 78418 Fountain ValleyCA 92708 

MdLWAIN, George W. CATRON, Robert l. GRIM, CIIarles D. NEWMAN, JI>t B. 
P.O. Bllx 442 27869 Hollywood Blvd 2323Colgaie Drive 11023 Melissa Courl 
Buller AL 36904 Warren 101148093 f ayelleville NC 28304 F airlax VA 22030 

POWElL,CoIin CLARK, Shannon D. HOLROYD, Donald E. PHifER, ThomilS K. 
6903 Cirrindate Court US Army Element. PACtOM 2419 Newton Street 319·1 Pope Avenue 
Burke VA 22015 APO San Francisco 96610 ViennaVA221BO Fort LeaYeflwtlrlh KS 66027 

QUEOENS, Belnard B. COURTS, Phi~p E. INNES, Douglas O. PIERCE, liIwlenct D. 
Rte 3. 80157(1.B. HUluley Rd USAWC. Class 0178 14738 Oarbyrlale Avenue NATO SHAPE Support Group 
PheniJr City Al36861 Carlisle PA 17013 Woodbridge VA 22193 APO NewYork09088 

STOVERINK, Robert I. CRAIG, Joe F. KARNEY, David H. POULNOT, hmes O. 
2115 PardQfoyal Olive 201 Park Drive 10309 Cleveland Street 1607 'Keatin&Road 
De$. Peres MO 63 131 Ada OK 7482(t F airln VA 22030 Oothan AL 36301 

TRAPP, Turner I . CUMMINS, Qalk H. KElLEY, Robert D. ROBERTS, Donatd A. 
6902 Bainbridge Road 1521 WaterStrett 6520 Rivington ROiId HHC. 1930 InfantlY Bde 
Wichita liS 67226 Salem MO 65560 Springfield VA 21152 APO New York 09834 

LT COLONELS 

ROSSNER, TerryN. 
5403 Broadmoor Street 
Alexandria VA 22310 

SANDERS, Curlis M., Jr. 
P.O. Box 103 
Palm Bay FL 32905 

SCHESSLER, Donald R. 
1036 Terractwood Circle 
Ballwin MO 63011 

SCULLY, Roberl C. 
P.O. Bex3068 
VPma PIVl Gnds AI. 85364 

SEIGNlOUS, Rlchrd H. 
3009 Loma Riviera Drive 
S.anDiecoCA92110 

SUlliE, loct R. 
919 Catalina Drive 
Newporl News VA 23602 

STILES, Howard J. 
263 WuhJW Drive 
Fayeltevine NC 28304 

STRINGER, Paul G. 
USAAAVS 
Fort Ruder At 36362 

TANNER, Unden O. 
12171 Rivercresl Drive 
little ROiCk AR 72212 

TAYLOR, William D. 
Hq Company. USAG 
Fllrl Meade MO 20755 

TOOMER, Charles E. 
7809 Kintardine Court 
Alexandria VA 223 10 

TURNER, Rex M., Jr. 
4092 Matthews Place 
Fort Knox KY 40121 

ULLMAN, Cornelll. 
P.O. Box 1053 
Burnsville MN 55337 

WENZEL, Paull. 
4535 La5alleAvenue 
Alwndria VA 22304 

WILLWERTH, Dun R. 
Hqs, USATSARCOM. Box 209 

SI. Louis MO 63166 
WILSON, Donilld E. 
33Cedir Street 
San Carlas CA 94010 

WOOD, Doulln J. 
Frankford Arsenal 
Philadelphia PA 19137 

WRAY, Donilld P. 
142·AAvenueD 
Gunter AfB AL361 15 



LT COLONELS MAJORS MAJORS CAPTAINS CAPTAINS 

WUL FF, Roy". FRAS ER, Hmy l. ROBERSON, Bernard E. CALVARESI, Salvalor P. KOEHLE R, Harold C. 
2510 Winchester Road 1849 Gillespie Drive 429 Skinner Drive USA ATe Bn (Prowl. 5-3 15th Med Del (RA) 
Monliomery Al361D6 Monigome.y Al 361D6 Red$lone As$tllal At 35808 APO ~n Francisco 96301 APO New Yort 09114 

FREEMAN, Eldon V. RUBIN, Kennelh E. CARPEN, Unduy E. LAM, John R., Jr. 
MAJORS 3900 Corbin Place 3002 Kn1thlbridie Road DCA-NWP 501 Robin lane 

Bowie MO 20715 Colum bia SC 29206 APO San Francisco 96300 EnlerpriseAL 36330 
AOKI, Wayne C. FREESTO NE, William H., lI. SCHALUNBERGER, MOllis G. COBERLY, Jamn B. MADDEN, Gary E. 
30 Monle Vis" OliVi!. A3310 SSG CldlOG Sqdn Bo~ 142. HHe. 223rd Avn Bn HHB. 1st Bn. 941h FA 5318 Shadowlake 
Monlerey CA 93940 APONewYOftll9055 APO New YOft 09359 APONewYork09696 ~n Anlonio TX 78244 

BEAL, Wesle, HIGDON, Thomu E. SCOFIELD, Thomlls C. CONNOLLY, Ravmand J. MARTY, Lm, J. 
P.0.8ox 172 24 Glen Haven Hq. MedCommand, Europe 8205-C Willowbrook Ciltle Hq. 320 Signal Bn (Avnl 
Plainsboro NJ 08536 Deridder LA 70634 APO New York 09403 HunlsyilleAL 35802 APO New York 09757 

8ECK,Siln E. HOLDER. Jame~ R. SERLETlC, Matthew M. ELLIOTT, David C. MtADOO, ANii W. 
P.O. Box 5008 lI7th A'II\ Co (AHI Hq. FORSCOM Alln:AfOP·DA HHe. 1/32 Armor C Det. lSi MI Battalion 
FOOleeVA23801 AI'{} San FraflCisco 96208 fan Md'llerson GA 3()33() APO New YOlk 0901. 8ergsiromAFB TX 78743 

BENJAMIN, Rkhard D. HUNT,tirIV., Jr. SLADE, Charles II., JI. FAULKNER, Ronald W. McMILLAN, Donilld J. , Jr. 
John 8. Stetson ROTC Dept 1501 Texas Avenue 38lalan Street 1633 Buena Drive .S() S. Walnut Sireet 
Deland FL 32720 Homestead AFB FL33030 Fori Rucker AL36362 Siella Vista AZ 85635 Hemel CA 92343 

BERKEY.Richard O. HUNTER, lolln W., Jr. SMEEKS, Frank C. , J •. FINK, Jeny K. McMILLEN, Leroy B. 
ROil 2858 Pine Valley Circle 1223 Pauick Lane 4706 Dearborn. N.t. 3930 Hickory Point 8lvd 
Somerset PA 15501 East Point GA 30344 Newporl News VA 23602 Lawlon OK 73501 Newport Nm VA 23602 

BLOEM SMA, William A. JACKSON, Andrew L , Jr. SNOOK. Larry FlTlSIMMONS, Edward A. MOULTON, Robert B. , Jr. 
5221 Richardson Driva 1281h Aviation Co (AH) 2717 Newlon Court. N.W. Berlin Aviation Detachmenl B Co. 50ls1 S&T Ballalain 
fairlax VA 22030 APO San F/ancisco 96358 Blacksbur2 VA 24060 APO New York 09611 APO New York 09696 

BOYD, Clinlon B. JENKS. bme5 E .. Jr. SYNNOTT, Andrew I. FLATT, Kevin N. NEILON, Terry P. 
126 Dtbbie hne 210 Hal\(;ock 31 Fleldler Sum Troop D. III Cav~lfy 115B Arrowhead Road 
Newport News VA 23602 Fon Leavenworlh KS 66027 Roslindale MA 02131 APO New York 09326 Fori Bennint GA 31905 

BRADLEY, John KATZ, Darrell W. TAYLOR, JGhn W. FORMAN, Roberl M. OGDEN, James H., Jr. 
9358 Tovilo Drive Route5.Bo ~ 1 28 HHT. 4/1 Cay. 2d Int Div IIO-B Lawlon · NBU 29K 917TammyOrive 
hirfax VA 22030 Boone NC 28601 APO San Francisco 96251 Fori Huachuca AI 85613 Copperas Cove TX 76522 

CARTHAGE, Philip G. LACY, Joseph A. TRICJlLER, ROller D. FUTCH, Thomu M. O'HARA, John G. 
P.O. Bo. 219 33181 Marina Vista 274 PrairieAvtnue 8695 Ballimore Street HHD. 70th Trans Bn (AVIM) 
SI. Davids PA 19087 Dana Point CA 92629 Wilmington OH 45177 Fori lewis WA 98433 APO New York 09028 

CHAMBERLAIN. Jack D. MAGNESS, Charles F. WA RD. James A .• l r. GILBERT, Gary W. PATRIACCA, Samuel J., Jr. 
HHB. 720 Field Artillery Gp Box 1274 434 S. Zanll Street 408 Hughes Orlve 1666·A Polomac Loop 
APO NewYork09041 APO NewYnk 09128 Morrison CO 80465 Redslone A/StrlaIAL 35808 Forilleivoil VA 22t160 

CHARBONNEAU. M)urke [ . MARTIN. hny D. WEAVER, John C., Jf. GINGRAS, Kenneth 1. PENZEL. WilHam B. 
233 Hancock HHB. 30 Armd Div Arty Studtrll Detachmenl C&GSC 1205 Yosemile Avtrlue 1761 Tommy Aaron 
Fortteavenworth KS 66027 APO New York 09 165 Forllevtnworth KS 66027 Seaside CA 93955 EI Paso TX 79935 

CHASTAIN. William M. MATT,John E. WILSON, Gradv W. GROW, Mn W., Sr. PINKHAM, Marlin C. 
RO I I. 8x I. Lonely Oaks Ln I N.W. 59th Street 920·C Shepard Terrace Ilq. S03rd S&T Battalion 63z.t Chelsea Plate 
KHleen TX 76541 lIWlon OK 73505 Pitl~xentRiver MD 20670 APO New York 09039 Newpon News VA 23603 

CHESSER, Confad F. McGUIRE, Milihew M. WOOD, William M. HARDY, Tob, R. RATCLIFF, Ronalll E. 
72 End! Avtnue 709 Cedar Oaks lane HHT. 4/7 Cav 12308 F ronsac Slim 1107 Guy,WaII Place 
Fori Ruckel AL 36362 Harper Heights TX 76541 APO New York 26251 San Oiego CA 92131 Lawlon OK 73505 

CLEWElL. Roberll. MENTZER, Frederick F. HAR~EY, Vivan J., II RHODES, Dannv L. 
33315 Tee Garden Raid NSSG(US) CAPTAINS 1029·1 Dopood P.O. Box 124 
Lillson OH 44432 APO NewYork0908B Fan Wainwri(ht AK 99703 MorvenNC28 119 

CONNER. Yiclor S. MOCII, Wayne E. ADAMSON, James HAYES, Thomas G. RINI, Thomn J. 
Hq, 320 MDCOM Aviallon 4806 NewWakefield Chapel 42fr4 Barrell Drive 5714-1 Frie(!man 4535 Montegu1 Olive 
APO New York 09028 Annandale VA 22003 Newburgh NY 12550 Fort Hood TX 76541 New Orleans LA 70 126 

CRESctONI. Charles R. MOORE, Eddie E. ARNOLD, Buddy L. HENDRICKS. Ronald R. ROSEN BE RG, Terry L. 
OCPA. USA FORSCOM CMR 112. Box 5877 ST(AI.l lIhACR.Box34 1010 WhiteAvenue 939 Spruce Street 
FOri McPherSOn GA 30330 FOIl Rucker AL36362 AI'{} NewYOfk 09146 Grand hnction CO 81501 Cedar City UT 84720 

CRITCHFIELD, John B. MURRAY, Thomas E. BABISH, Bluet K. HERG£T. Ctalg N. SCHEUER, Henry H. 
5&1 hllwood Drive USAREURI7A ODCSOPS·Avn 325 Fi!th Avenue 3104 Fehring Place ! lth Company, USAAVNC 
Slone Moun lain GA 30083 APO New York 09403 Carnegie PA 15106 Mar ina CA 93933 fori Ruc~er AL 36362 

OAVIS, James T. PASSMORE, James L. BEATTY, Eu,ene E., Jr. HOWlE, Wimam G. SEERY, Ronald E. 
2473 Chelsea Drive 32t17 Woodley Road 3933 libra lane HHSB.1I31 fA (HJ) 510 Easl Broadway 
NewOrleans LA 70114 Montgomery AL 36116 EI Pa$o TX 19904 APO San IRal!Cisco 96358 NeW10n KS 67114 

DETWILER, James E. POE, Gerald D. BEAUCHEMIN, Richald R. JARRETT, James R. , Jr. SEWELL, Thomlls K. 
32 Bullard Avenue 8800 Slarcrest Drive-18S 184S-A Kin2 Place. Ft Detrick Trp D. 3/12 Cavalry 6744 Sioux Drive 
Fort leavenworth KS 66027 San Anlonlo TX 7821 7 Ffedelic~ MD 21701 APO New York 09076 Parkville MO 64 152 

DHUYVETTfR, Tony I . POPE, Thomas I., III BONN, John H. JENIIINS, Glenn A. SHAfER, Keilh O. 
1263-0 Helian Dr. FtShJI\er 307 Cily Street Rle 2 Bx UE T,OUlh SPl5 Rd o Tlonp l/12th Cavalry 76138 ThOfneSlreet 
APO San F rlnciseo 96558 Mal ion AL 367S6 Clarksville TN 37040 APO New York 09076 FOO Meade MD 20755 

EKVALL, Charles J. RECK, Donald W. CALDWElL. Milan E. IIATZMANN, Simn E. SHELBY, Danny 
USA Readiness Group clo Charles Christenson P.O. Box 63 630 Company. 6th Battalion 33 1 Parma Drive 
FaIt McArthur CA 90731 Maralhon IA 50565 Fori Ruckel AL 36362 Fori Rucker AL36362 Manchester MO 63011 
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CAPTAINS CW3'S CW2'S WO'S RETIRED 

SKAADfN, Rith~rd A. ATCHISON, Rober! R. BOCCIIROI, Robell D. JENKINS. WiI Ue REASER, Gltnn R., LTC 
2901 Willowbend Drive 5901 Syamore Drive Co A. 3D CombatAvn 8n 155 Traynor Avenue IHAArI 5 S. ~O Pebblewood, """40& 
KiHeen TX 76541 New Port Richey Fl33552 APO New Yort D9033 Savannah GA 31405 Naperville Il60540 

Sl( DGt Elton BURKH , CmonL. BROWN, David M,l . PAftllAl t David SHARP, Daniel G., COL 
5382 N.W. Columbii Avenue BOl 329·A. Roule 1 I SurlWay. 1134 2013·/1 Werner hrk 1211 E. BannockSlreet 
Lawton Oil 73~5 Alexandria PA 16611 Mootefey CA 9]940 Fori campbellY 42223 Boise lD 83702 

SMITH, Thomn C, CLARK, ltltrey T. tlARltE, Ktvin P. SHAW, Ambrose C., COL 
HIIC. 11th Ariation Gp (tan 201Ih AYialion Company 235 Clamn Sbut ENUSTED P.O. BOl1S1 
APO New YOfk 09025 APO New York 09102 8elmonl MA 02178 Asb!lelphia AR 11923 

SNECKENBERGER, Alvin R. DAVIS, Ronald W. Don ER(R, Jack H. SCHOLZ, Robert, E·8 SHIVELY, Jowarren B. , MAJ 
OSB. Class 77-2 FAOAC 13 KrieWay 1325·B Wefner Part 1001 Rozell Avenue. Api 28 3611 Taos Lane 
FOIl Sir OK 13503 fOIl Rucker Al36362 FortCampbeR KY 42223 Chandler OK 74834 las Vegas NV 89121 

SNOW. hnyl. DAVIS, William W. DREW, Sleven C. CO LEMAN. Roberl l .. SFC SNYDER, Rober! F., CW2 
5535 Cache Road. APO 7E 14923 Cloverdale Drive 3045 Theresa. Apl14 237·0 Aviation Company 5813 WindvaleOrive 
lawlon OK 73505 Date Cily VA 2219 1 l ong Beach CA 90814 Fori Sill OK 73503 San Anlonio TX 78239 

STITT. Hmld W. DEAN, John W. , JI. GENDRON, Roger S. WITTY, Euaene C., SFC STEElMAN. Jimmie L CW4 
222 Caroline Avenue 5813 McCully DTrp.31l2Cav MPO Box 984 RI2 MiddleseHlements Rd. 
Altoona PA 16602 Fori Hood TX 76544 APO New York 09076 Sprinllietd MO 65801 Maryville TN 37801 

THOMAS, Harold W. GARDNER, Charles l. GULICK, Michael A. SCHAfFER, Andrew E. Jr . SP6 SULLIVAN, John f ., COL 
13 Hartell Way 1st 8de. 81h Inf Div Roule IS. 153M 640 Jones 6736B E. Cedar Avenue 
Fori Ruc,,"er AL 36362 APO New York 09185 New Providence TN 37040 bansdale IA 50707 Denver CO 80224 

VAUGHT, La rry L, HACKLER, Clyde C. HARP, Cbarles E. LOPEZ, Carolyn C" SP5 TH OMPSON, Thomas E. COL 
109 Sleele Circle 16MuiberryLane o Trp. 3D Sqdn. 121h Cav HHC. Illh Aviation Bn Box R·BHI 
Niagara Falls NY 14304 Tinton Fa lls NJ 07724 APO New York 09076 APO New York 09165 APO NewYork09Z02 

WELLS. Burnie D. HUNT, Don~\d K. HEWITT, James C. ROE, Henry A" SP5 ULERY, Vincenl L , COL 
2946·B Summerall Circ le 5408·B Fournel Courl 6016 Gifford Road 12904 S.W. 49th Sheet 555 Avenue "N" S1. 
Fort Eustis VA 23604 Fort Polk LA 71459 Walerlown NY 13601 MiamiFL33165 Winter Haven FL 33880 

IRWIN, Earle C. HOWELL, Jethro J" Jr. ROSE, Michael, SP5 WESTER,Billy I., CWO 
UEUTENANTS ST(A), 11th ACR 5507 Raeford Road Hq. 20 Infantry Division 3123 Acre Lane 

APO NewYork09146 Fayetteville Ne 28304 APO San FranciKo 96224 Boise 10 83104 
PLEMMONS, Hilf'ley 0, JACOBSON, Duid T. lOVEll, Chl rles A, RUSSELL, Sleven, SP5 

3321l Ridie Manor Drive. liD HHe, 3D Bde, 151 AD 4 Sebago Trial o Trp, 30 Sqdn. 8th Cav ASSOCIATES 
BriminKham AL 35216 APO New Yort 09139 NarragansettRI02882 APO New York09 185 

RAY, Ronald W JONES, Larry K. LUCIUS, John E. SHIELDS, Thomas, SGT BELLINO, Peler V. 
1253 NOflh Mantua Street Cmrl2.BoxS~ 1 o Trp. 3d Sqdn, 12111 Gn lsI Plitoon. 42 ht Med Co 82111 E. McOowcl Ro.ad 
KenlOH4mO For i Rueller AL36362 APO New York 09076 APO New York 0906 1 Scollsdale AZ 85252 

KUPFER, Karl JONES, Waller E. MARLER, Oon.tfd C. BIGGS, Roberl F. 
1406 Bayside Avenue, 12 11802 DeW! Drive, NAS II Kayetan NI. RETIRED 20 Air TrpACR FeucMAAF 
Woodbridge VA 22191 Corpus Christi TX 78419 Sierra Vista AZ 85635 APO New York 09093 

MARBURY, J~mes T. MUMFORD, leslie E. CAMP BELL, James T., Mftl BUESCHER, Romuald L 
CW4'S 5739·B Dalton 894 Kaywood Drive 1st SaviniS. 212 E, Braid SI. Routel3. Box 151 

Fori Knox KY 40121 Fayelleville NC 28301 Slatesville NC 28677 WashinKlon MO 63090 
JOCOBSON, OUlne M. NICKlE. Rober! H., Jr. NEILAN, Mith~el R. COLE, Williim W., COL CLARK, Richard B. 

P.O. Box 30852 1039·6 Dogwood 5465 E. Edgewood Avenue 10600 Sandy Run Trail I Scenic Drive. Suite 505 
Amarillo TX 79120 APO Seattle 98731 Indianapolis IN 46227 Fair lu Stalio" VA 22039 Highlands NJ 07732 

l UCHNER, Henry S. PHILliPS, Arlhur F. SCHOFIELD, Geerge R. JACOB, John S" LTC CO LEMAN, Roberl ft. 
22218rady Sireet 3619 Water Avenue 201 N. Harris Drive J642 Ten Mile Lane Embry·Riddle Aero tJniv 
DavenporllA 52803 Selma AL 36701 Fort Ruc~er AL36362 Duncanville TX 75137 APO NeVI York 09633 

McLEISH, Ronald W, ROBINSON, Waller A, SHAN LEY, Kenneth C, KLUEV ER, Emil E" COL ERICKSON, Gerald R. 
431-BRomll Loop 106 Lau ralee Drive 340-0 Krukowski Rd, TAMC 3135 Duneville 2J Newman Drive 
Fori Belvoir VA 22060 Cahokia IL 62206 APO San Francisco 96438 lasVeguNV89102 Belleville IL 62223 

MUNDIS, George B. SAUNDERS, Gary K. STONER, Dennis W. McCOOLE, Delos A" l TC GEIER, l. lack 
ForlSam Houston fit Del 22nd Avialion Oetachment 105 MarlIn Avenue 756 Monterey Avenue P.O. Box 153 
Randolph AFB TX 78J4B APO New York 09189 Savannah GA 31405 Chula Visla CA 92010 lima PA 19037 

NOVOSEL, Michael J. TAYLOR, Roy P., III SUJKO, John E. PERRY, Ronald C., COL GUMIENIK, Funk 
A Co. 20 Avn Bn, 20 Inl Div AirTroop.2DACR 27 Homeslead Road Rle.l , Box 131A 695 West Gail Drive 
APO San Francisco 96224 APO New Yor~ 09093 Lynnfield lolA 01940 Cumbefland CKy IN 37050 Chandier AZ 85224 

WllllftMS, Chrtes I., Jr. TOLBERT, Ralph V. SWANK. Willard L PEnr, lIoydJ.,COl HATlIN, Ronald F. 
l~t811~noisRoad 39Gotl 1781h Aviation Company 1612RloGrande Litton. 19231 Dunbridge Way 
Woodbridge VA 22191 Daleville AL 36322 ForlSin OK 73503 Austin TX 18701 Gailhersburg MD 21l76O 

WOODRUFF, Norris H. WELCH, George G. TIDWEll, Joseph P., Jr. PICKENS, Robert 8., Jr. COL LIVINGSTON, Harold S. 
Atk Hel Trp, I lth ACR 114thAvia\ion IllO-A Weinel' Park eTi. 60-61 T ralalger Square A\lSCOM LAO--/I.·DARtOM 
APO New York 09146 APO New York 09827 Fort Campbd KY 42223 londorr, E",landWCIN 50S APO San Francisco 96301 

WILliAMS, Roberl l. VAUGHAN, CauoH ft., Jr. POSS, Chlrles A., LTC lOWMftN, Joseph l. 
CW3'S 9882 Bur~nl Sileel P.0.80x 473 Route 3. Box 127 USAlAO-ECOM 

Sacremento CA 95827 Inlianlown FL 33456 Chandler NC 28715 APO San frmisco 96301 
ALElANDER, Roberl E. WOOD, Hurley l., Ir. WISE, James f . RANKIN, AlexallClef 1., COL McCARTHY, Arthur 

71s\ Aviation Co !AH) AirTroop. I UhACR 341].A IUneH Loop 40 Clilt Street Conrac Corp. 330 Madison 
APO New York 09047 APO New York 09 146 APO San f rancisco 96557 Shellon CT 06484 New York NY 10017 
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